XUM 


FOUNDRY TRADE JOURNAL 


WITH WHICH ‘Is INCORPORATED 


THE IRON AND STEEL TRADES JOURNAL. 


Vo. 30. 


Thursday, September 4, 1924. 


No. 420. 


PUBLISHED WEEKLY. 


Subscription Terms: 15s. annum. 
Foreign and Colonial, 17s. 6d. per annum. 
All Subscriptions are payable in advance. 


All communications to be addressed to the Editor, or 
to the Publisher, as the case may be, o 
THE FOUNDRY TRADE JOURNAL, 
HOUSE, 5, DUKE STREET, ADELPHI, 


LONDON, W.C.2. 
Contents. 
PAGE 
London Foundry Classes 194 
The Properties of Fireclay .. 


Recording Meter for Gas and Air .. = ola o« 
Foundries on American Men of War. 

England after Five Years of Peace 

The Metallurgy of Aluminium.—III. 
Death of Well-known Foundryman . 
Metallurgica] Control in Iron Foundry 
Correspondence 

Library Conference 

Contracts Open. 

Improvement in Cast Tron Ingot Moulds dual Bronze 
Trade 

Persona 

Iron =, Steel Markets 


EERE 


Forthcoming Events. 


SEPTEMBER 3-5. 
Tron_and Steel Institute :—Autumn meeting at the British 
Empire Exhibition. 
SEPTEMBER 6. 
Institute of British Foundrymen (Lancashire Branch) :—Visit 
to Messrs. The Richmond Gas Stove & Meter Company, 


Limited. 
SEPTEMBER 8. 
a of Metals :—Annual meeting in London. “ Recent 
elopments in Non-Ferrous Metallurgy in the United 
States. Paper by W. M. Corse. 
SEPTEMBER 9. 
Institute of Marine Engineers :—Ordinary meeting in London. 
Measurement of Pressure,” Paper by J. Lawrence. 
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The Progress of Pearlitic Cast Iron. 


It is roughly a year since we first informed the 
British foundry public of the development in 
Germany of a material then known as Diefen- 
thaler’s pearlitic cast iron. Since that time, 
apparently, the German foundry public has re- 
christened the material Lanz pearlitic cast iron, 
after the name of the foundry in which Diefen- 
thaler made his experiments. In our issue of 
August 14 we published a translation of some 
correspondence which had been running in ‘* Stahl 
und Eisen ’’ as to whether the Lanz method was 
essential to the production of pearlitic cast iron. 
The Editor of that paper wisely terminated the 
discussion, as it is apparent that a High Court 
and not a technical journal is the proper place 
to ascertain the validity of a patented process. 

We have recently had an opportunity of further 
examining the results being obtained in Germany, 
and it is clear that pearlitic cast iron is replacing 
to some extent both steel and malleable iron cast- 
ings. Under repeated heatings ‘‘ growth’’ is at a 
minimum. Further, we have some photographic 
evidence that feeding heads are being largely 
eliminated. This may be due to the fact that 
the actual mould was, in accordance with the pro- 
visions of the patent specification, heated before 
receiving the material, or perhaps the composition 
is one which may be associated with a short freez- 
ing range, a condition of affairs related to the 
suppression of feeding heads. 

Briefly stated, the main points in the produc- 
tion of Lanz pearlitic cast iron, which the most 
enlightened German opinion is unanimous in 
praising, is to use a controlled low total carbon 
and low silicon cast iron, which, when normally 
cast, would be white, and to teem it into moulds 
preheated according to average section thickness. 
A set of curves have evidently been prepared 
which specify at least the carbon and silicon con- 
tents, and then the cooling rate, by indicating to 
what temperature the mould must be heated. 
Emmel, one of the correspondents, asks the perti- 
nent question as to whether the Lanz concern 
claims to have evolved the process for the reguta- 
tion of the rate of cooling by artificial means or 
whether they claim that they alone have evolved 
the method whereby the composition of the charge 
is brought: into the proper proportion to the 
natural rate of cooling necessary for obtaining an 
all-pearlite-graphite structure. Apparently the 
Lanz,concern does, and the question is one that 
is unsuitable for discussion in the columns of the 
technical Press. From the British point of view, 
we feel that pearlitic cast iron is a serious metal- 
lurgical product, and one with which British 
foundrymen should make themselves familiar. We 
expected that before now a lead would have been 
given by some research organisation as to whether 
it was a quack material of no consequence: an 
everyday iron which British foundries are capable 
of reproducing at will, or a new product which is 
worthy of investigation. 

When the material was first brought to the 
notice of the British public, Mr. Young wrote that 
he disliked Professor Bauer’s method of com- 
parison; Mr. Adamson criticised the validity of 
the patent; Mr. Marks and many others have 
hinted that they can produce the pearlitic struc- 
ture at will; but we still await a clear statement 
as to whether any foundry has confirmed that for 
a number of high-class products the all-pearlite- 
graphite structure is the best; and if not, should 
it contain ferrite, and how much? If any proof i is 
forthcoming that pearlitic cast iron is the best for 
a serious number of diverse castings, then can they 
produce the structure at will for any section? 


* 
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Finally, if they are so placed, is the method tLey 
use cheaper than the Lanz method of controlling 
composition and mould temperature? We under- 
stand that the Lanz concern has issued fifteen 
licences in Germany, France and Italy. It has thus 
assumed an importance of which the British must 
take full cognisance. 


Correspondence. 


[We accept no responsibility for the statements made 
cr the opinions expressed by our correspondents. | 


The Nature of the Phosphide Eutectic. 

To the Editor of Tae Founpry Trape Journat. 

Sir,—- The accompanying photomicrograph 
shows the phosphide eutectic in a grey cast iron 
at 5,000 diameters. This shows that the con- 
stituent which appears as dark markings at 
X1,000, and is commonly described as iron carbide, 
is actually duplex, and, in fact, very similar to 
pearlite, consisting of alternate lamine of iron 
earbide and iron. It is recognised from the 
research of Stead that there would be present the 
three constituents of the triple eutectic, namely, 
iron phosphide, iron carbide, and austenite, or 
their transformation products. Thus the presence 


to the term ‘‘ body” as an inherent property, I 
naturally do not see eye to eye with Mr. Stobie. 
It is, of course, true and well recognised that dis- 
solved suboxide has a very powerful influence for 
the bad upon the service properties of a steel. But 
the presence—or at any rate the extent—of such 
dissolved suboxide in it is, to my mind, due to 
manufacturing processes or to details incidental 
to the manufacture of the steel base into steel, 
and has nothing to do with the inherent proper- 
ties of the steel base. The true functions of the 
best practices of steel making are not merely to 
“kill”? oxide contained in the base, but also to 
prevent its formation or re-formation from any 
source whatever. 

That dissolved oxide (in equilibric quantity) is 
one cause of increasing the fluidity of steel is 
within my personal and practical knowledge.— 
Yours, etc., 

J. Kent Situ. 
1, Staniforth Road, Attercliffe, Sheffield. 
August 29, 1924. 


London Foundry Classes. 


The Sir John Cass Technical Institute, Jewry 
Street, Aldgate, E.C.3, is again organising a series 


Cast Iron sHOWING THE NATURE OF THE Evtectic Macniried 5,000 Diameters. 


of laminated pearlite, from the transformation of 
austenite, is accounted for. The pearlite thus 
associated structurally within the phosphide 
eutectic masses may conceivably be richer (it prob- 
ably is, but may even be poorer) in carbon content 
than obtains in the normal pearlite ratio, Fe,C 
21Fe. Professor Desch, to whom I have shown 
several similar photographs, confirms the fore- 
going explanation. I am not aware that atten- 
tion has previously been called to the pearlitic 
structure of this constituent. The photograph 
was taken at 5,000 diameters by means of the 
super-microscopé.—Yours, etc., 
F. Rogers. 
5, Hicks Lane, Westbar, Sheffield. 


“Body” and Fluidity. 

To the Editor of Tar Founpry Trape Journat. 

Sir,—I have noted with interest the remarks of 
your correspondent, Mr. Victor Stobie, in your 
issue of to-day. 

I am pleased to note that he agrees with me 
that the two properties are not necessarily closely 
correlated. In view of the definition which I gave 


of classes in foundry practice during the Session 
1924-1925. Students may be enrolled on Septem- 
ber 15, 16 and-17 from 6 to 8.30 p.m. 

The courses of instruction are designed to meet 
the requirements of those engaged in or asso- 
ciated with foundry practice, and have been 
approved by the Foundry Committee of the London 
and District Association of Engineering Employers 
as being in accordance with their scheme for the 
technical training of foundry apprentices. 

The subject-matter of each course will be treated 
throughout on a systematic and practical basis, 
and full attention will be given to modern methods 
of work. 

The following courses have been arranged as a 
graded curriculum, which at present extends over 
two years, but which will be extended to cover 
three or more years in future sessions, Each class 
will consist of about 20 meetings, extending over 
the period from October, 1924, to March, 1925, 

The course is under the general control of Mr. 
G. Patchin, who is assisted by Mr. 4. F. Gibbs, 
both of whom are prominent members of the 
Institute of British Foundrymen. 
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The Properties of Fireclay. 


It is seldom that foundrymen have had such use- 
ful information presented to them on a_ subject 
which is a basic interest as that contained in 
‘ Refractory Materials: Fireclays, Analyses and 
Physical Tests ’** written as a special report on the 
mineral resources of Great Britain by Mr. F. R. 
Ennos, B.A., and Dr. Alexander Scott. The book 
rightly emphasises the importance of pressure 
lowering the melting point, a factor of great prac- 
tical importance. A phase of refractory material 
technology which has been insufficiently dealt with 
in the book is the heat conductivity po | diffusivity, 
which Sir Robert Hadfield recently emphasised in 
his Paper to the recent World Power Congress, as 
being of great importance. 

The following is an abstract of portions of the 
book which are of definite importance to foundry- 


men :— 

Refractory and semi--refractory clays consist 
essentially of hydrated forms of silica and alumina, 
which may either be free or combined, and, with- 
out making definite reference to the physical and 
chemical conditions, may most conveniently be re- 
ferred to as “ clay-substance.” In addition, there 
are invariably present quantities of numerous 
other minerals. 

Although clays have been examined microscopic- 
ally by Sorby, Hutchings, Merrill, Somers and 
others, comparatively little information is avail- 
able concerning the mineralogical constitution of 
clays, nor are there many data regarding the effect 
of these compounds on the properties of the clays 
and the products made from them. 

There has been considerable controversy regard- 
ing the nature of the finely granular material which 
forms the base of clay sediments and is usually 
designated clay-substance. The chief difficulty in 
the elucidation of the true characters of this 
material lies in the fact that, chemically, the 
various possible minerals are very similar, hence 
on chemical grounds alone it is impossible to arrive 
at a decision. Further, since the grainsize is 
generally exceedingly small, microscopic examina- 
tion is likewise of little use. Gregory, after an ex- 
haustive investigation of Glenboig fireclay, decided 
that the clay-substance was essentially non-crystal- 
line and of the nature of halloysite. This view has 
been opposed by Flett, who was able to identify 
crystalline kaolinite as the essential constituent 
of this fireclay. The most recent investigations are 
those of Somers, who has examined under the 
microscope a number of American clays, some of 
residual origin and some transported. This writer 
finds that kaolinite is “ abundant’’ or ‘‘ very 
abundant’’ in most of the clays examined, while 
in most instances it is accompanied by hydromica. 
Tn one or two cases the clay substance is identified 
as halloysite. 

The most satisfactory means of discrimination, 
however, is that devised by le Chatelier and further 
developed by Mellor. This method, which is based 
on the behaviour of the material on heating, con- 
sists in placing the clay in a furnace whose tem- 
perature is steadily rising, and observing the varia- 
tions of temperature of the clay-substance. On 
plotting the temperature of the latter against the 
time, it is found that characteristic curves can be 
obtained and that these curves belong to two types. 
In the one type the curve shows an arrest at a tem- 
perature between 100 and 200 deg. C., indicating 
the existence of an endothermic change, while 
another critical range, indicative of an exothermic 
change, occurs in the neighbourhood of 1,000 deg. 
C. In the second type of curve the arrest between 
100 and 200 deg. C. is absent or very feebly marked, 
but a definite arrest occurs about 500 deg. C., indi- 
cating an enothermic reaction, while the exother- 
mic change is again noticeable about 1,000 deg. C. 

The first type of curve is given by halloysite, 
allophane and montmorillonite, as well as by col- 
loidal silicic acid, and is regarded as characteristic 
of such colloidal substances. The absorption of 
heat at temperatures between 100 and 200 deg. C. 


* Snecial Reports on the Mineral Resources of Great Britain 
Vol. XXVIII. ‘“‘ Refractory Materials: Fireclays, Analyses and 
Physical Tests.” by F. R. Ennos, B.A., B.Se.. and Alexander 


Scott, M.A., D.Se., H.M. Stationery Office, Kingsway, W.C.2. 
Price 3s. net. 


is considered to be due to the release of the colloid- 
ally absorbed water, a fact which is confirmed by 
the appearance of a similar arrest on the heating 
curve of silicic acid. The exothermic change at 
1,000 deg. C. is regarded as due to a change in the 
physical condition of the alumina. It is very prob- 
able that these aluminosilicates consist of a col- 
loidal mixture of alumina, silica and water, each 
of which passes into the free condition at a tem- 
perature below 200 deg. C. 

In the second type of curve, which is given by 
kaolinite, nacrite, and clayite, the absence of the 
arrest between 100 and 200 deg. C. is regarded as 
indicating that no such colloidal mixture is present, 
but the arrest at 500 deg. C. is supposed to corre- 
spond to the decomposition of a definite compound 
H,Al,Si,0, into its constituent oxides. The other 
critical point as before, represents a polymorphic 
transformation of the alumina, Mellor’s sugges- 
tion that the dehydration at 500 deg. C. is accom 
panied by the formation of free oxides, and not of 
a compound of silica and alumina, is confirmed by 
the recent experimental work of Sokolov. 

Although certain clays have undoubtedly a col- 
loidal substance of a hallowsitic nature as their 
base, it seems probable that most fireclays are com- 
posed of a mineral which has the composition 
H,Al,Si,0,. The question of its physical nature, 
whether crystalline or amorphous, is probably 
largely bound up with the problem of grainsize. 

There has been considerable discussion concern- 
ing the nature of the components present in these 
colloidal complexes. Thugutt has argued in favour 
of the view that silicates of aluminium are present, 
but Stremme’s opinion that the silica and alumina 
are not combined, but are present as free hydrated 
oxides, has much to commend it. 


Changes During Firing. 

During the burning of a clay changes occur both 
in the chemical nature of the compounds present 
and in the physical character of the material. The 
first effect of heat on a fireclay is the loss of the 
hygroscopic water at a temperature just over 100 
deg. C. The rate at which this water can be driven 
off varies with the nature of the clay; material 
with an open, porous character can be heated more 
rapidly than that which is much closer in texture. 
As the superficial water is lost by evaporation, 
that in the interior of the mass tends to travel, by 
capillary action, through the pore spaces to the sur- 
face. The rate of evaporation from the latter 
should be such that the passage of water from the 
interior can keep pace with it; otherwise, in the 
later stages of heating, water which has been 
occluded in the interior of the mass may induce 
bloating when the superficial pores have closed up. 
In many cases, if soluble salts are present in the 
clay, it is at this stage that these tend to travel 
to the surface, giving rise to the phenomenon 
known as ‘ scumming.’’ The occurrence of the 
latter can often be traced to the presence of sul- 
phur in the kiln-gases; in the presence of steam 
the oxides of sulphur react with such materials as 
lime, giving rise to soluble sulphites and sulphates 
which ultimately form a scum on the surface of 
the clay. 

At a temperature in the neighbourhood of 
500 deg. C., the chemically combined water is 
given off and this change is accompanied by the 
break-up of the clay molecule into its constituent 
oxides. In many instances it is possible to observe 
visually the clouds of steam rising from clay ware 
at this temperature. In the next stages of heat- 
ing, changes begin to occur in the accessory 
materials; the carbonates break up with the evolu- 
tion of carbon dioxide, and combustible material is 
oxidised and burned off; ferrous compounds tend 
to be oxidised, with the consequent formation of 
ferric oxide. Here again the porosity of the mass 
has an important influence in permitting or 
inhibiting the access of air. The formation of 
black cores is often due to a deficiency in the 
amount of air at this stage, so that carbonaceous 
material is incompletely oxidised and the iron 
remains in the ferrous condition. Either or both 
of these effects may be responsible for the appear- 
ance of the black core. The same phenomenon 
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may appear in those cases where the dehydration 
of the clay is still incomplete at this oxidation 
stage or where imperfect draught in the kiln 
results in the presence of much steam. In each 
case the main effect is the prevention of the access 
of sufficient air for complete oxidisation. The 
occlusion or incomplete evolution of such gases as 
carbon and sulphur dioxides at this stage may be 
a fruitful source of bloating at a later period. 

After the decomposition of the clay-substance at 
500 deg. ©., the silica and alumina set free are 
most probably in the amorphous condition. |The 
effect of further heating on these oxides is to 
convert them to a crystalline form. The exother- 
mie change about 1,000 deg. C. is connected with 
a transformation in the alumina. The oxidation 
range is succeeded by one in which the chief 
phenomenon is vitrification. The particles compos- 
ing the mass tend to fuse on their external sur- 
faces and thus cohere with a partial elimination 
of pore space. This vitrification depends on two 
factors, one chemical and one physical. Other 
things being equal, a clay which contains appre- 
ciable amounts of those oxides that form relatively 
fusible silicates or aluminosilicates will tend to 
vitrify more readily than a clay poor in these 
oxides. Most probably it is not simple compounds 
which thus sinter but rather complex mixtures 
which may in certain instances be allied to eutectic 
mixtures. 

The important physical factor which influences 
vitrification is grainsize. The more fine-grained 
the clay, the greater the amount of surface in 
contact with other grains, and hence the greater 
the tendency for reactions to occur between the 
constituents of these surface layers. In other 
words, a fine-grained clay will tend to vitrify more 
readily than a coarse-grained one of the same 
composition. As this vitrification proceeds, more 
and more of the clay passes over to the liquid or 
‘* glassy ’’ condition, with the consequent elimina- 
tion of a certain amount of pore space.  Ulti- 
mately, when the material is completely vitreous, 
the percentage porosity is reduced approximately 
to zero. At the same time, a clay may show a 
zero porosity by the ordinary method of deter- 
mination and yet not be completely vitreous. 
There is a greater tendency for vitrification to 
occur on the external surface of the mass than in 
the interior, and in this way the surface may be 
completely vitrified while there are sealed pores 
in the interior. In general, however, a reduction 
of the porosity of a clay to zero may be regarded 
as indicating a high degree of vitrification. 

During vitrification a certain amount of reac- 
tion goes on between the silica and the alumina, 
with the formation of sillimanite, Al,SiO,.  Micro- 
examination of fireclays fired to temperatures over 
1,100 deg. C. shows the presence of numerous 
acicular crystals of this mineral, usually set in a 
glassy base. The higher the temperature or the 
more prolonged the duration of firing the greater 
is the development of sillimanite and the larger 
are the crystals. The statement, which is some- 
times made, that the relative amounts of silli- 
manite may give an indication of the temperature 
to which a particular fireclay has been fired does 
not hold good. The development of these crystals 
is influenced by time and the nature of the fluxing 
materials present, as well as by the temperature, 
and prolonged heating at a temperature of, say, 
1,400 deg. C. may give the same result as a shorter 
firing to 1,600 deg. C. 

The ‘ after-contraction ’’ which most firebri-ks 
show in actual practice may be due in small part 
to the increase in grainsize of the sillimanite 
crystals, but mainly it arises from the tendency 
of the porosity to diminish owing to renewed 
vitrification. 


Effect of Impurities on Properties. 

Very rarely does it happen that a clay has the 
theoretical composition of kaolinite, and in all 
fireclays varying amounts of oxides such as silica 
(in excess of the amount required for the clay sub- 
stance), iron oxide, lime, magnesia and alkalies 
are present. The excess silica is usually found in 
the form of quartz, though occasionally it occurs 
as flint, silicates, or hydrated silicic acid. The 
general effect of quartz in a clay is to reduce to 
some extent the refractoriness and to a much 
larger extent the shrinkage. Quartz on heating to 
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temperatures above 1,000 deg. C. is converted to 
a less dense, high temperature, form, the volume 
expansion amounting to 13 per cent. Hence if 
there is any appreciable quantity of free quartz 
in a clay, this expansion will tend to counteract 
the contraction of the latter, and it is possible by 
suitably adjusting the proportion of quartz to 
make a firebrick which neither expands nor con- 
tracts on heating to 1,200 deg. C. Kraze, who 
made a systematic investigation of the influence 
of quartz on the proportion of clays, found the 
greater the amount of quartz, the greater became 
the porosity and permeability, while the tensile 
strength and contraction diminished. For con- 
stant amounts of quartz, the shrinkage and 
strength increased while the porosity and _per- 
meability decreased, as the grainsize of the quartz 
decreased. Kraze’s further generalisation that 
quartz increases the refractoriness does not always 
hold. 

Silica in the form of flint or chert has a similar 
influence to quartz. The effect of combined silica 
varies largely with the nature of the compounds 
which contain the silica; in the case of some sili- 
cates of low melting point, the refractoriness of 
the clay may be lowered considerably. According 
to Pence and Zimmer, silica is sometimes present 
as silicic acid, in which form it tends to increase 
the contraction on drying and firing and to lower 
the vitrification temperature. 


Alumina. 

Alumina may occur in the form of alumino- 
silicates such as the felspars, micas, etc., in which 
case it acts together with the other constituents of 
the mineral as a fluxing agent. Otherwise. 
alumina is not often present except in the clay 
substance, but where it does occur, it is probably 
in some hydrated form such as _ diaspore 
(Al1,O,H,0), gibbsite (Al,0,3H,O) or bauxite, 
which may be regarded as an amorphous hydrate 
of indefinite composition. The occurrence of 
alumina in these forms has not been investigated 
to any extent, but the literature regarding bauxite 
and laterite is very voluminous. In general an 
excess of alumina in some such hydrated form wil] 
increase the refractoriness of a clay and will not 
deleteriously affect the other properties provided 
precautions are taken regarding shrinkage on 
drying and firing. 

Titanium Dioxide. 

Titanium dioxide is present in the great 
majority of fireclays in amount varying up to 
3 per cent., though exceptionally it may rise to 
10 per cent. It generally cccurs as microscopic 
or sub-microscopic crystals of rutile (TiO,) or 
Ilmenite (FeTiO,). The presence of titanium in a 
clay is usually considered to be deleterious so far 
as refractoriness is concerned, the work of Seger 
and Cramer and of Ries showing that the addition 
of such a quantity of titanic oxide as 5 per cent. 
reduced the softening temperature more than 2 
cones. Nevertheless, certain highly aluminous 
clays containing quantities of titanie oxide up to 
9 per cent. are highly refractory. 


Iron. 

Iron is a very common ingredient in clay, and 
may be present in the form of silicates, titanites, 
sulphides, carbonates, or oxides hydrated and an- 
Sedbaan. In most cases these minerals undergo 
changes during the firing of the clay, so that the 
iron is set free in the form of oxides, which either 
persist, or react with some of the other con- 
stituents of the clay. Thus ferrous carbonate dis- 
sociates in the neighbourhood of 500 deg. C., 
while the sulphide, in the presence of air, com- 
mences to oxidise below 400 deg. C., and is fully 
converted to a mixture of hematite and magnetite 
at 1,000 deg. C. The nature of the oxide which 
forms depends on the amount of oxygen available 
and the temperature to which it is raised; in a 
limited supply of air, ferrous oxide is the stable 
compound, while under strongly oxidising condi- 
tions ferric oxide forms at intermediate tempera- 
tures, but the proportion of the sesquioxide 
decreases as the temperature rises. 

While it is probable that ferrous oxide will com- 
bine with the silica set free on heating a clay, to. 
form a relatively fusible silicate, there is no 
evidence that either of the higher oxides can so 
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react, hence the effect of the presence of iron on 
the refractoriness of a fireclay will depend on the 
nature of the oxide present. Although it is 
generally believed that iron must necessarily 
reduce the refractoriness, some of the best fire- 
clays in this country contain over 3 per cent, iron 
oxide and yet are highly refractory. In the 
absence of other fluxing agents, and under oxidis- 
ing conditions, it is doubtful if the presence of 
2 or 3 per cent. of iron oxide has much effect on 
the refractoriness, but, on the other hand, the 
presence of ferrous oxide, especially if combined 
with lime or magnesia, may result in the forma- 
tion of silicates of relatively easy fusibility and 
seriously affect the refractoriness. The colouring 
effects of iron oxide, which are of such import- 
ance in the manufacture of many clay products, 
need not be considered in connection with refirac- 
tory materials. 

Iron oxide is also responsible, in many cases, 
for the presence of black cores in firebricks. 
These tend to develop in clays rich in carbon, or 
in iron oxide, or in both. In the two latter cases 
the phenomenon is due to the iron being in the 
form of ferrous oxide, and the obvious remedy 
is to fire under such conditions that this can be 
oxidised to the ferric oxide, although the ten- 
dency to fusion which usually accompanies the 
presence of the lower oxide of iron in clays may 
render this difficult. The presence of black cores 
is also influenced by certain other factors, such 
as the amount of water vapour present, the ven- 
tilation of the oven, the rate of heating, ete. 


g, 
Lime and Magnesia. 

Lime is also found in many fireclays, in the 
form of silicates, carbonates, or sulphates. Where 
calcium silicates are present these probably 
undergo little change on heating, and their main 
effect is to lower the refractoriness somewhat. 
Carbonates, on the other hand, dissociate on heat- 
ing, and the lime thus set free combines with the 
other constituents to form complex and relatively 
fusible silicates, so that the refractoriness is 
lowered. They also seem to lower the viscosity of 
the melts formed when clays fuse, as these tend 
to soften much more rapidly when lime is present. 
Gypsum, though often present in small quan- 
tities in clays, is rarely found in large quantities. 
On heating it undergoes partial decomposition ; 
but even at 1,300 deg. C. the sulphuric anhydride 
is not completely driven off. So far as fireclays 
are concerned its effect is similar to that of the 
other lime compounds. 

Magnesia occurs in fireclays generally in the 
form of silicates, and rarely as carbonates (dolo- 
mite, magnesite) or sulphates (epsomite). Many 
of the ferro-magnesian minerals in rocks tend to 
break down to hydrated magnesium silicates such 
as the chlorites, serpentine, etc., and the magnesia 
of fireclays is usually present in these obscure 
minerals. They break up on heating, setting free 
the magnesia, which then combines with the 
alumina and silica to form complex silicates of 
relatively low melting point, but high viscosity. 
Hence, while the presence of magnesia in a clay 
lowers the refractoriness, it does not induce 
sudden squatting in the way lime does. Tn the 
absence of other fluxes, small quantities of mag- 
nesia seem to be relatively innocuous. 

Alkalies. 

The alkalies, soda and potash, are practically 
always present in fireclays, the total amount v:.ry- 
ing from 0.05 to 7 per cent. The soda is usually 
derived from soda felspar, while the potash may 
be present as potash felspar, mica or glauconite. 
In general the amount of potash exceeds that of 
soda. So far as fireclays are concerned aikalies 
are to be regarded as undesirable constituents, 
for, though they may be present in a fairly stable 
form, the minerals are easily fusible, and thus 
lower considerably the refractoriness of the fire- 
clay. For example, Rieke found that the addi- 
tion of muscovite to kaolin lowered the soften- 
ing point of kaolin considerably. 


Carbonaceous Material. 
Carbonaceous material is also a common con- 


stituent of fireclay. Its presence has a twofold 
effect ; it tends to render the fired material porous, 
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cavities being left as the carbon is burned out, 
and it is a common agent in the formation of 
black cores. If the carbon were evenly distributed 
throughout a firebrick and access of oxidising 
gases prevented, it is very probable that the 
refractoriness of the brick would be considerably 
improved. In actual practice, however, the carbon 
originally present in the clay is oxidised during 
the initial kiln-burning of the brick. 


Other Impurities. 

Numerous other elements have been detected in 
clays, but their presence is rarely indicated in 
analyses as they are usually present in very small 
amounts. They include lead, copper, gold, 
chromium, cobalt, nickel, molybdenum, zirconium, 
vanadium, cerium and ‘the rare earth metals, as 
well as sulphur, chlorine and phosphorus in the 
form of acid radicals. Most of the elements occur 
so rarely in clays that probably some special set 
of circumstances is responsible for their presence. 
Vanadium, however, has been reported compara- 
tively frequently, and it is possible that it may 
eccur more commonly than is usually supposed, 
though in very small quantity. 


Refractoriness in Relation to Chemical Composition. 


The refractoriness of fireclay is usually 
regarded as the tendency of the material to 
remain unfused at a high temperature, and the 
result of the so-called refractory test indicates 
approximately the temperature at which the 
material softens. Since fireclays are never chemi- 
cally homogeneous, but are composed of a number 
of compounds, they cannot be said to have a 
definite melting point. Some of the constituents 
may have sharply defined fusion points, but taken 
as a whole the fireclay is transformed from the 
solid to the liquid state through a temperature 
range; in other words, fireclays have a melting 
interval. The softening temperature of a fireclay 
is taken as that temperature at which the material 
has attained such fluidity that a cone made of 
it is unable to retain its shape. In the case of 
certain clays which fuse to a very viscous mass 
this temperature may exceed considerably the 
temperature at which the mixture is theoretically 
a liquid. 

Numerous attempts have been made to devise 
a means of correlating the refractory quality of 
a clay with the chemical composition, but it seems 
that the reactions involved are far too complicated 
to be worked out by any simple formula. Thus, 
for instance, the fusion point of a clay depends 
on: (1) The proportions of clay substance and 
free silica present. (2) The effect of fluxes in 
lowering the melting point of such mixtures. (3) 
The grain size of the individual particles of the 
clay. 

Probably the most successful attempt at finding 
a relation between composition and refractoriness 
is that of Ludwig. He took a series of 85 fire- 
clays, mainly German, whose cone values were 
above 27. He recalculated the analysis of each 
clay to give a molecular formula in which the 
alumina was taken as unity, and then plotted on 
a chart the series of points whose co-ordinates 
were given by the amounts of silica as abscisse 
and the amounts of basic fluxing oxides as 
ordinates. It was found that on such a chart the 
points which represented clays of equal refractori- 
ness lay on a series of slightly converging lines, 
each line giving the composition sf those clays 
which soften at a particular cone. Ludwig also 
pointed out that as the rules on which his results 
were based were analogous to the laws governing 
the depression of the freezing point of dilute 
solutions, his results were only applicable to those 
clays in which the amounts of impurity were com- 
paratively low. 

It may be of interest to see if the results 
obtained for the refractory test upon certain 
British fireclays fit in with Ludwig’s chart. Only 
the more refractory clays with cone values above 
28 have been dealt with, as the chart is not applic- 
able to the less pure clays. In Table IT the ob- 
served softening points of clays are given in 
Column T; in Column II the melting point deter- 
mined by plotting the composition by Ludwig’s 
method, and assuming that the ferric oxide acts 
as flux. In the third column the softening point 
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is again calculated from the chart as before, but 
in this case the iron oxide is not assumed to act 
as a flux and is omitted. As will be seen, the 
agreement between the observed and the calculated 
results is fairly good, but discrepancies occur 
which may amount to as much as two cones. 


I.—Ludwig’s Chart and Refractoriness Applied 
to British Clays. 


. Il. Til. 
30—31 30—31 31 
30—31 29— 29—30 
29—30 30+ 31 
30—31 29-30 30—31 
32—33 34 35— 
29—30 28—29 29—30 
32—33 32—33 33+ 
30—31 29—30 30—31 
30—31 32— 32+ 
34—35 33—34 3435 
30 30 31+ 
31—32 30— 30—31 
30 28—29 29— 
29—30 29—30 30— 
30—31 32—33 33— 
29 30—31 31 
29 30—31 31 


The influence of silica on the softening point of 
a fireclay has been investigated by Bradshaw and 
Emery. These authors found that the addition of 
silica brick to a@ fireclay brick lowers the soften- 
ing point at first until a certain minimum is 
reached, and then the softening point gradually 
rises to that of the silica material. 

The composition of this quasi-eutectic is: 60 
silica, 40 fireclay, and the softening point in the 
case of the materials examined was Cone 30. It 
was also found that the curve showing the varia- 
tion of the softening point under load was of a 
similar nature, the minima in the two cases being 
found at the same composition. 


Influence of Chemical Analyses on Refractoriness 
Summarised. 


A general survey of the chemical analyses and 
refractory tests leads to the following conclu- 
sions : — 

(1) The greater the ratio of alumina to silica 
and the greater the percentage of combined water, 
the higher is the refractory quality of the clay. 

(2) Basic oxides, such as ferrous oxide, lime, 
magnesia and alkalies, lower the refractoriness, 
but their influence as fluxes does not appear to 
be nearly so marked as that of silica. 

In other words, alumina and combined water 
tend to raise the cone value and silica and basic 
oxides (other than alumina) to lower it. 

(3) It is impossible, taking the whole series of 
fireclays, to find any relation between the refrac- 
toriness and the basic oxide fluxes, since the influ- 
ence of the latter is often completely masked by 
the effect due to varying silica. Only when com- 
paring clays of similar alumina and silica content 
is the effect of basic oxide fluxes apparent. 

(4) With the exception of one all the fireclays 
investigated, which contain less than 50 per cent. 
of silica, more than 30 per cent. of alumina, and 
more than 8-8.5 per cent. of combined water, 
soften at or above cone 30-31. The amount of 
basic flux present in these highly refractory clays 
may vary within limits, but where the percentage 
of silica is comparatively low, the total of lime, 
magnesia and alkalies may be as high as 5.8 per 
cent. This does not preclude the existence of 
good refractory fireclays with less alumina and 
more silica (50-60 per cent.), and several examples 
of these are to be found. On the other hand, 
fireclays with this higher proportion of silica have 
been examined which fall into a much lower 
refractory class. 

The results led to the conclusion that while a 
fireclay with 50 to 60 per cent. of silica may or 
may not be of high grade, its refractoriness 
depending on the amount and nature of the 
alumina and basic fluxes, and also probably on 
certain physical properties, such as size of grain, 
yet one whose composition falls within the limits 
given above—silica less than 5) per cent., alumina 
greater than 30 per cent., combined water greater 
than 8-8.5 per cent.—will probably be a moderately 


refractory fireclay giving a cone test of 30-31 
or over. 
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(5) When the percentage of silica rises to 
between 60 and 80 per cent., with a corresponding 
fall in the alumina, the fireclay gives a lower 
refractory test than cone 30, even though the 
amount of basic oxide flux is comparatively small. 

Thus with fireclays silica appears to be the most 
important flux, and its amount determines 
whether the clay is highly refractory or the 
reverse. 

(6) By means of the limiting composition given 
in (4) it should be possible, from a series of chemi- 
cal analyses of fireclays, to pick out a fair pro- 
portion of those showing cone tests 30-31 or over. 
The percentages of silica, alumina and basic oxide 
fluxes should then enable one to arrange these 
selected clays roughly in order of their refrac- 
toriness, 

(7) Contrary to the generally accepted view 
that alkalies are very deleterious to the refrac- 
tory quality of a fireclay, it appears that in certain 
cases, where the silica is low and the alumina high, 
the total of potash and soda may exceed 4 per 
cent, without reducing the cone test below 30-31. 
It is therefore not essential for a moderately 
refractory clay that it should contain only traces 
of alkalies, although in fireclay of the highest 
grade these constituents should be as low as pos- 
sible. Confirmation of this is afforded by the 
analyses and cone tests of fireclays employed by 
Ludwig in constructing his chart. He gives 
examples of fireclays with nearly 4 per cent. of 
potash, caleulated on the ignited clay, which have 
cone values as high as 32-33. 

The amount of alkali which a high-grade fire- 
clay can carry seems to depend on the silica and 
alumina content. 

In the fireclays examined the main bulk of the 
alkaline oxides is potash which, with its high mole- 
cular weight compared with that of lime and mag- 
nesia, might reasonably be expected to be less 


Taste II.—Influence of Combined Water on Refrac- 


toriness. 
(On clay dried 
‘at 105° C.) Cone Value. 
Combined Cone Value. 

Water %. Combined Water °,. 
12.44 30—31 2.4—2.5 
12.01 32—33 2.7—2.8 
11.95 > 30 3— 
11.90 30 2.5 
11.64 34—35 2.9—3.0 
11.58 > 30 3— 
11.33 30—31 2.6—2.7 
11.15 32—33 2.9—3.0 
11.04 26 2.4 
10.52 29 2.8 
10.48 > 30 3— 
10.12 29 2.9 

9.77 30—31 3.1—3.2 
9.49 29—30 3.0—3.1 
9.32 28—29 3.0—3.1 
9.15 30 3.2 
8.78 29—30 3.3—3.4 
8.56 30—31 3.5—3.6 
8.56 30—31 3.5—3.6 
8.31 29 3.5 
7.98 27 3.4 
7.89 30—31 3.8—3.9 
7.83 29 3.7 
7.67 30—31 3.9—4.0 
7.51 29—30 3.94.0 
7.22 30 4.1 
6.75 26—27 3.9—4.0 
6.73 20—26 3—4.0 
6.38 26—27 4.0—4.2 
5.95 27—28 4.5—-4.7 
5.36 20—26 3.7—4.9 
5.32 20—26 3.7—4.9 
5.22 26 5 
5.02 20—26 4—5.2 
4.93 20—26 4—5.2 
4.85 29 6.0 
4.78 18 3.8 
4.27 15—16 3.5—3.7 


efficacious as a flux, weight for weight, than the 
latter, assuming that interaction to form fusible 
silicates or alumino-silicates occurs in molecular 
proportions. 

(8) There is very little concordance between 
cone values and chemical composition in fireclays 
of lower refractory quality, and it is not generally 
possible to grade these by means of the chemical 
analysis with any degree of accuracy. 
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Combined Water and Refractoriness. 


Probably the simplest and most useful chemical 
method of estimating the refractoriness of fire- 
clays such as those investigated is to determine the 
combined water. This constituent, as has been 
shown, increases with rise in the cone value, and 
it may be easily and rapidly determined on a 
sample of clay, no chemical separations being 
involved in the process. This is equivalent to 
determining the ratio of clay to free silica, as the 
proportion of clay substance varies as the combined 
water, but the determination of water is the 
simpler process. 

In Table II are set out the percentage of com- 
bined water, cone value and ratio of cone value 
to combined water. With some exceptions the 
tule appears to hold that for clays with com- 
bined water greater than 9 per cent., the cone 
value to combined water ratio is very nearly 3. 
When the combined water is between 7 and 9 per 
cent., the ratio is between 3 and 4, approximating 
generally to 34; while for combined water less than 
7 the ratio rises to 4 or more. This relationship 
is quite empirical and far from accurate, but it 
gives the quickest chemical means of distinguish- 
ing between good and bad clays. Moreover, by 
taking into account the amounts of silica and 
fluxes present, if the complete analysis is avail- 
able, it is possible to arrive at a very near 
approximation to the true cone value. 


Squatting \ Temperature \¢ Seger Cones). 
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material as a whole. Thirdly, pressure will 
diminish the viscosity of the mass. In practically 
every case, vitrification commences at a tempera- 
ture much below that at which the clay begins 
to flow, but the viscosity of the vitreous material 
is such that movement is practically impossible. 
This viscosity, however, will be lowered by every 
increase of pressure until a point is reached, such 
that the pressure is sufficiently great to cause the 
clay, or part of it, to become mobile and then 
collapse follows. 

According to Gary, the compressive strength of 
a firebrick tends to increase with rise of tempera- 
ture up to a point, in the neighbourhood of 
1,000 deg. C., but above that point it tends to 
diminish. The probability is that in the region 
of this inversion a certain proportion of the clay 
passes over to the vitreous or fluid condition and 
the external pressure is then utilised in diminish- 
ing the viscosity of the fluid mass, instead of, as 
before, overcoming the cohesion of the solid par- 
Above this point, the softening tempera- 
ture steadily falls as the load to which the clay 
is subjected increases. Mellor and Moore found 
that the relation between the load and the soften- 
ing point could be expressed in the form 

S=Ce—kw 

where S is the squatting temperature, expressed 
in cones, of the material under a load of W lbs. 
per square inch; C is the squatting temperature 


Percentage of Combined Water 


2 3 s 


Fic. 1.—DrIAGRAM SHOWING THE RELATION BETWEEN THE ComBINED WaTER 
AND SquatTinG TEMPERATURE OF FIRECLAyS. 


In Fig. 1 the percentages of combined water 
are plotted against squatting temperatures. The 
points so obtained lie in a band bounded by two 
curved lines, concave to the horizontal axis of 
combined water. The gradual flattening of the 
curve with increase in water corresponds with the 
change in the empirical factor above from 4 to 3. 


Effect of Load on Refractoriness. 


When a fireclay is subjected to external pres- 
sure at high temperatures, the refractoriness of 
the material is lowered considerably by the action 
of the pressure. According to Mellor and Moore 
the effect of the pressure may be threefold. It 
alters the melting point in accordance with 
Clapeyron’s rule that the melting point of a 
substance which expands on fusion should be 
raised by an increase of pressure; this effect has 
not been observed with clays, possibly owing to 
its small magnitude and the masking influence of 
the éther effects. Secondly, pressure tends to 


increase the amount of reaction between the 
various constituents of the clay and thus to reduce 
the temperature at which softening occurs. The 
more rapid the reaction between the different 
constituents, the greater will be the tendency for 
relatively fusible compounds to develop and the 
lower will be the temperature of fusion of the 


in cones, without load, and K is a _ constant 
which depends on the particular clay and on the 
condition of the experiments. 

So far, no relation between the softening point 
under load and the composition of fireclays has 
been derived, although numerous determinations 
have been carried out. The main fact which has 
become apparent as the result of these is that 
there is an essential difference between the 
behaviour of aluminous and siliceous materials. 
The greater the alumina content of the clay, the 
greater is the effect of load on the refractoriness, 
while, on the other hand, a high silica content 
tends to diminish the effect of load. In other 
words, the difference between the ordinary refrac- 
tory test and the refractoriness under a load of, 
say, 50 lbs. per sq. in. is much greater in the 
case of an aluminous than in the case of a 
siliceous fireclay. 


MontTHLy Trn Suppires.—July shipments from Straits 
to U.K., 2,695 tons ; shipments from Straits to America, 
2,280 tons; shipments from Straits to Continent, 1,010 
tons; shipments from Australia to Europe and America, 
50 tons; shipments of Banca tin, 915 tons; standard 
arrivals in U.K. and America, 1,217 tons; total, 8,167 
tons. 
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Hardened and Ground Rolls.* 


By J. R. Apams. 

For the purpose of this Paper, hardened and 
ground rolls are considered as forged steel rolls, 
hardened and tempered, the tempering being in- 
sufficient to make the rolling surtace machinable, 
so that it must be ground to be finished. 


Hardened Steel and Chilled Iron Rolls Compared. 

Hardened and ground rolls differ from chilled 
iron rolls is that tey have greater hardness, more 
homogeneous surface, greater strength, and longer 
life. These advantages enable hardened and 
ground rolls to turn out a greater production 
than chilled iron rolls. A good surface can be 
obtained from some chilled iron rolls at the start 
of rolling, but it rapidly deteriorates. On the 
other hand, the high finish required is more easily 
obtained from hardened and ground rolls, and 
can be maintained over a considerable period of 
time. They require less roll changing, fewer 
gears and usually the removal of less material 

y grinding to restore the surface, thus increas- 
ing their life. Hardened and ground rolls with- 
stand greater reductions for a longer time than 
chilled iron rolls, without deterioration of sur- 
face or loss from breaking and spalling. In the 
more progressive mills, the hardened and ground 
roll is also gradually replacing the chilled iron 
roll for the roughing passes as well. When 
hardened and ground rolls are used in this work, 
greater reductions are made, the number of passes 
cut down, and a superior final finish may be 
obtained. 

As the modern use of hardened and ground rolls 
developed, the manufacturers of them were com- 
pelled to abandon the plain carbon steels and 
adopt alloy steels to meet the more exacting 
requirements. Naturally, a number of different 
compositions have been used by various makers. 
The analyses of some of these, determined 
between 1900 and 1910, are as follows :— 


Cc Mn Si Cr Ww Ni 
European roll. . 0.98 0.37 0.31 2.32 
European roll. . - 177 #028 O15 — 2.75 _ 
European roll. . 0.88 0.22 0.29 2.07 
Unknown roll.. 0.68 0.25 0.17 2.09 —_ _ 
Unknown roll.. 0.92 0.26 0.27 2.28 — _ 
European roll.. 0.91 0.40 0.26 1.92 _ _ 
American roll 0.99 0.35 0.26 1.90 _ _ 
American roll . . 0.90 0.35 0.17 2.49 
American roll 0.89 0.18 0.24 2.28 _— _— 
German roll 0.67 0.35 0.39 1.93 = 0.14 


Since that time, roll manufacturers have 
adopted compositions that will more or less fall 
within the following:—C, 0.70 to 1.25; Mn, 0.20 
to 0.40; Si, 0.15 to 0.30; and Cr, 1.50 to 2.50 per 
cent. 

It is not thought that the above is the last word 
in composition for rolls, and experiments are con- 
tinually being made to obtain a composition that 
will produce a better roll. The alloy steel used 
is one of definite purity, and excels in the quali- 
ties of strength and hardness. The raw materials 
used in melting are carefully selected, and every 
care is exercised to melt and refine a steel of the 
highest quality, 

Melting and Forging. 

Hardened and ground rolls are usually made 
from electric-furnace, acid open-hearth, or 
crucible steel. The cleanliness of the surface and 
the final completion of the roll depend upon the 
character of the molten metal made, and the 
manner of pouring it, so that too much emphasis 
cannot be placed upon the cleanliness in both 
operations, or excesive loss due to imperfect sur- 
faces will eventually occur. The ingots are 
usually cast in such a size that the reduction in 
forging is not less than 1:3. 

High carbon chrome steel ingots are exceed- 
forging furnace, being sure there is no chance 
forging furnace, being sure there is not chance 
that the centre is fluid. As the hazards of 
forging large masses of high carbon chrome steels 
are considerable, the heating must he done slowly 
and the ingot thoroughly soaked out before forg- 
ing. The fewer heats necessary to finish the 
forging operation the better, and the furnace 
should be large enough to contain the entire 
forging at all times. 

Annealing and Machining. 

The finished forgings are usually not allowed to 

become cold before anuealing. They are charged 


* Extracted from a Paper read before the American Iron 
and Steel Institute. 


immediately into an annealing furnace heated to 
a temperature below the critical. The annealing 
operations should be extra thorough, and care 
should be taken that the forgings are held long 
enough above their critical temperature to 
remove completely any trace of forging structure. 
This is usually longer for chrome roll steel than 
ordinary steel. 

The beneficial results obtained by prolonged 
annealing were very forcibly brought home to us 
some time ago by a change in the annealing of 
the large roll forgings,. which greatly reduced the 
loss in the hardening operation and the number 
of retreatments. In cooling from the annealing 
temperature, precautions must be taken to see 
that no strains are set up in the forgings, and 
that they are soft enough to be readily machined. 

After annealing, the forgings are preliminarily 
machined in heavy duty lathes, sufficient material 
being left above the finished size to allow for 
further heat treatment, and an axial hole bored 
through the centre of the rolls to examine the 
interior for defects by means of a bore searcher. 
The machined surfaces should not be rough, lest 
the efficiency of the subsequent heat treatment be 
diminished. 

As the annealed structure is one that does not 
best. withstand the final drastic hardening, it is 
usually necessary to further heat treat the rolls 
before hardening. This treatment generally takes 
the form of one or more quenches and temperings, 
depending upon the size and type of the roll. 
The quenching medium is usually oil, but some 
form of water quench may be used. A rapid 
quench is desirable to obtain a good structure, 
but the design of the roll must be considered, or 
breakage may result from too severe a quench, 
since the material is very susceptible to cracking. 
The tempering temperature is such as to leave the 
journals of the roll the proper hardness. If the 
draw is too high, the journals will be too soft, 
and excessive wear will occur in use, defeatin 
one of the objects in using a hardened and groun 
roll. 

The hardening to the maximum degree of a 
mass as large as even a small roll is no easy 
matter, and when this mass becomes as large as a 
roll 24 in, in diameter by 46 in. long in the body, 
the difficulties are considerable, to say the least. 
Long experience and the most careful supervision 
are required to be reasonably successful, 

The hardening is carried out in various ways by 
different manufacturers. A water dip, either 
still or agitated, water spray, or submerged spray 
are all used. The size, design, and hardness 
desired all dictate the method that can be used 
successfully. Many large rolls cannot yet be 
quenched in a spray with consistent success, while 
the smallest rolls do not usually require spraying. 
The hardening to the maximum degree of a mass 
as large as even a small roll is no easy matter. 
The heating and quenching time for the various 
sizes of rolls, quenched by different methods, must 
be worked out experimentally with great exact- 
ness, in order to prevent breakage and obtain the 
maximum hardness. 

After hardening, the strains must be relieved 
without materially decreasing the hardness of the 
roll. For certain purposes, it is not desirable or 
necessary to furnish rolls of the maximum hard- 
ness, in which case they can be given a low temper- 
ing. Some rolls have to be finished with hardened 
journals, in which case it is necessary to harden 
them all over. This increases the hazard con- 
siderably, but it can be done, and a number of 
hard journal rolls are now made. After harden- 
ing and relieving the strains, the scleroscopic 
hardness of the rolls is determined ior every inch 
on paths running the full length of the body. 


ding. 

If the scleroscope indicates that the rolls are of 
uniform and proper hardness, they are sent to the 
grinding department. 

Rolls that have been made from excellent steel 
and have come safely through all previous opera- 
tions can be entirely ruined in the finish grind- 
ing by using improper wheels, speeds, or cuts. 
The rough grinding should be done with coarse, 
soft, free-cutting wheels, kept well opened at all 
times. The finish grinding is done with harder 
wheels, but it is necessary to take lighter cuts. 
If too heavy cuts are taken with a fine, hard 
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wheel, small hairline cracks and pits will develop. 
It is best to remove all but the last few thou- 
sandths with the roughing wheel before applying 
the finishing wheel. 

The finished surface is of great importance. In 
most cases rolls are furnished with a high finish, 
although this is not necessary for some users, 
since they grind special crowns on the rolls before 
they put them in operation. Unless otherwise 
specified, rolls are usually ground straight and 
furnished with a silver mirror finish. 

While the hardened and ground rolls do not 
lend themselves to operations where temperatures 
attained will destroy their hardness, there are 
many industries, other than strip-steel rolling, in 
which the properties of strength, super-surtace, 
hardness and long life of hardened and ground 
rolls are being used to advantage. 


Recording Meter for Gas and Air. 


The Thomas Recording Gas Meter, a_ typical 
arrangement of which we illustrate, has been 
designed to meet the demand for a compact appa- 
ratus which will give, under commercial condi- 
tions, continuous measurements of gas-flow with a 
high degree of accuracy. The measurements are 
automatically integrated and recorded directly in 
terms of standard cubic feet at standard pressure 
and temperature, so that the labour of observing 
the pressure, temperature, and humidity condi- 
tions in the pipe-line, and the risk of errors in 
the computation of the corrections, are eliminated. 

The fundamental principle of the Thomas meter 


Recording panel 


Regulator 


THE FOUNDRY TRADE JOURNAL. 201 


which the thermometers form two arms, is balanced, 
and the galvanometer takes up the neutral posi- 
tion. Should a change occur in the gas-flow, this 
2-deg. difference in temperature will not be main- 
tained, and the bridge circuit will become un- 
balanced. The galvanometer needle will thus be 
deflected either to the right or the left of the 
neutral position, and will close an electric circuit 
causing the regulator to adjust the heater cur- 
rent by the requisite amount necessary to restore 
the 2-deg. temperature rise and thus to rebalance 
the bridge. The operation is effected as follows: — 

The needle swings between two contact jaws, 
and, at regular intervals, is clamped by the lower 
jaw against the upper one. Should the flow of 
gas increase, the needle will be deflected to the 
right of the neutral position, and when clamped in 
its new position will close the circuit, which 
energises an electro-magnet and draws a pawl 
into engagement with a ratchet wheel. This 
wheel is keyed to a shaft carrying an arm which 
moves over a circular rheostat connected in series 
with the heater. The arms carrying the electro- 
magnet and pawl are oscillated through gearing 
from a motor. When the pawl is in engagement, 
the ratchet wheel is revolved in an anti-clockwise 
direction and the heater current is thereby in- 
creased until the 2-deg. temperature rise is just 
restored. Should the flow of gas decrease, the 
needle will be deflected to the left of the neutral 
position and the ratchet wheel will be caused to 
revolve in a clockwise direction, thus effecting a 
reduction of heating current by the requisite 
amount. The small generator mounted on the 
top of the regulator furnishes the D.C. supply 


required to operate the Wheatstone-bridge circuit 
and the electro-magnets. 


ARRANGEMENT oF THomas Recorpinc Gas MeteEn. 


is based on the fact that the specific heat per 
cubic foot is almost the same for all the gases in 
gas practice. It follows that if gas flowing 
through a duct is raised in temperature by a 
fixed and constant amount by means of a heater 
in the duct, the quantity of the heat thus intro- 
duced is a measure of the quantity of the gas 
flowing. The temperature of the whole of the 
gas passing through the Thomas meter is increased 
2 deg. Fah. by means of an electric heater, and 
the power thus dissipated by the heater is 
measured by electric meters calibrated so as to 
read direct in standard cubic feet of gas. 

The complete installation consists of a housing 
inserted directly in the pipe-line and electrically 
connected to a regulator, and an instrument panel ; 
this last may, if desired, be placed some distance 
away. The housing, which is made of cast iron, 
contains the heater and two electrical thermo- 
meters used differentially for controlling the 
temperature rise. 

The current through the heater is adjusted by 
means of a regulator, a front view of which is 
shown in the arrangement drawing. Under normal 
conditions when the temperature of the gas, as 
measured by the outlet thermometer, is exactly 
2 deg. Fah. above the temperature as measured by 
the inlet thermometer, a Wheatstone bridge, of 


The instrument panel accommodates the galvano- 
meter for the Wheatstone-bridge circuit and the 
integrating and recording wattmeters, together 
with the switchgear. The galvanometer is of the 
suspended moving-coil type. The moving system is 
contained in a dust-tight metal case, which also 
accommodates the ratio arms of the Wheatstone- 
bridge circuit. The integrating wattmeter 
measures the energy expended in the heater; the 
instrument is compensated so as to have practi- 
cally a straight-line load characteristic. _ Whilst 
the flow of gas is being integrated by the integrat- 
ing wattmeter, the recording wattmeter records 
its variations on a chart. The record is in stan- 
dard cubic feet and shows clearly the actual flow 
at any time, any irregularities in the flow during 
the past few hours, and the times of their 
occurrence. 

The whole apparatus can be put out of action 
by operating a control switch on the bottom of the 
panel. The condition of the parts inside the pipe- 
line can be easily ascertained from the panel with- 
out shutting off the gas, and connections are 
provided whereby the instruments can be checked 
against standard apparatus whenever desired. 

The Thomas meter is manufactured by the 
Cambridge Instrument Company, Limited. 
London. 
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Foundries on American Men of War. 


Lieut.-Commander A, M. Charlton, writing in 
the ‘‘ Iron Trade Review,’’ gives some interesting 
details of the foundries on warships. He points 
out that a man of war constitutes a vastly dif- 
ferent type of ship from a merchant vessel. The 
only reason for the existence of the warship is for 
fighting, and it is designed with speed enough to 
get to the scene of action, with endurance enough 
to remain there, and with ammunition and gun 
control sufficient to fight the guns. All of the 
other functions are subordinated to these. Thus 
the principal parts of the machinery are concerned 
with motive power and armament. The remainder 
of the equipment is installed on account of the 
personnel, to preserve the health and morale of 
the crew, and thus maintain their fighting edge. 

Even on as small a vessel as a destroyer, the 
total amount of machinery is tremendous when 
compared with that on a merchant vessel of the 
same displacement. Naval vessels are designed for 
a certain full power speed, which is called for 
but occasionally in time of peace, and which in 
war times may be maintained for but a compara- 
tively few hours without refueling. Normal cruis- 
ing speeds of war vessels will not take more than 
10 per cent. of the full power of which the vessel 


in speed are in themselves very wearing on the 
machinery installation, due to the varying loads 
put on the engines and boilers. A warship may 
not see the home port for several months even in 
peace time, and in time of war it may be away 
years, if it ever gets back. It is necessary, then, 
that a man of war be as nearly self-sustaining as 
possible. A great variety of stores and spare parts 
must be carried, drawings of the details of every 
part of machinery are kept in the files, and as 
many shop facilities as may be accommodated on 
board are installed. In the case of some types of 
vessel these shop facilities are quite limited, while 
on other types they are very extensive. Thus, a 
battleship has a large machine shop, a blacksmith 
shop, carpenter shop, foundry, coppersmith shop 
and electrical repair shop, while a destroyer has 
nothing more than a small lathe, a poe and 
a drill press. 

To supplement the work which may be per- 
formed by the ship’s force, the fleet is accom- 
panied by repair ships, store ships and tenders for 
destroyers, submarines and air craft. These 
vessels have very elaborate shop equipment, and 
have the capacity to turn out some surprising 
large repair jobs. 
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Fig. 1.—PLAN or Founpry on a U.S.A. Destroyer TENDER. 


is capable. To get the high speeds demanded on 
the allowed displacements and weights, factors of 
safety are cut and the machinery is forced to 
extreme limits. 

On the other hand, merchant vessels are designed 
for a certain full power speed which is approxi- 
mated closely all the time the ships are in opera- 
tion. The machinery and boilers are designed 
with large factors of safety, and forcing is 
unnecessary except in emergencies. Vessels are 
built to run along month after month at a nearly 
constant speed which is well inside the upper speed 
limit. Usually they have a fixed run; that is, they 
leave their home ports for a certain number of 
ports of call, and then return. Minor items of 
repair and overhaul are accomplished by the ship’s 
force if at sea, and with the help of repair facili- 
ties in the ports visited. After a certain length 
of time in service, a vessel is withdrawn from the 
run for a long enough period to be given a 
thorough overhauling at the company’s home port. 
Therefore, it is unecessary for a merchant vessel 
to carry a large supply of stores and spare parts 
for the machinery or to be fitted with extensive 
shops. 

The operating conditions of naval vessels are 
entirely different from those of merchant ships. 
Men of war usually cruise in groups, and ships 
are required to keep station at all times. During 
manceuvres many and sudden changes of speed are 
demanded, changes from five to nineteen knots 
being of frequent occurrence on a battleship per- 
haps several times in an hour. These sudden changes 


Foundry Work Important. 

The present allowed complement of the American 
Navy is 86,000 men. Out of this number, about 
100 are designated as moulders first and second 
classes. Under the supervision of the officers in 
charge of the shops, these men do all of the 
founding performed afloat. 

‘Moulders are assigned to the various types ot 
ship as follows:—Battleships, 1; tenders, 2 to 6, 
depending on their equipment; and repair ships, 
12. These men have been found proficient by 
examinations, both written and practical, before 
being rated. When a man is the only one of his 
rate aboard a battleship, and he is directly 
responsible for the success of the castings made 
on that ship, he must have a thorough knowledge 
of the various branches of the art. 


Foundry Below Decks. 

On the earlier battleships, when foundries were 
installed, the furnace was situated below decks, 
usually in an uptake compartment. These com- 
partments are difficult to ventilate, and when the 
ship is under way the heat from the boilers makes 
them insufferable. Little work can be done in 
these foundries, particularly at sea, and they 
remain more or less in the category of emergency 
equipment. 

On the later battleships the foundry, copper- 
smith shop and blacksmith shop have been incor- 
porated in one compartment on the upper deck, 
which may be supplied with plenty of fresh air 
and from which the gases from the furnaces may 
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be easily exhausted. The equipment furnished to 
battleships is not very extensve, the following 
being the allowance laid down by the United 
States Bureau of Engineering :— 

One marine oil-burning tilting crucible furnace. 

Five No. 35 crucibles, 125-lb. capacity. 

Three No. 70 crucibles 230-lb. capacity. 

Lifting tongs and pouring shanks for the above 
crucibles. 

Moulders’ tools, such as shovels, rammers, 
viddles, slicks, etc. 

Two 12 x 16 x 6-in. cast-iron flasks. 

Two 18 x 24 x 10-in. cast-iron flasks. 

Workbench, sand trough, scrap metal bins, tool 
locker, racks, fuel oil tanks, ete. 


Room Well Ventilated. 


The crucible furnace, the coppersmith’s forge 
and the blacksmith’s forge are grouped around the 
main smoke stack, and all are situated under a 
hood which exhausts into the stack. The room has 
two large doors and two skylights overhead, which 
may be opened for ventilation. In addition to 
these, an exhaust blower is located on the deck 
above the foundry, which draws air from the 
room and exhausts it to the atmosphere. 


The crucible furnace was designed to meet the 
following specification : — 

To consist of a wrought steel plate cylindrical 
casing, supported on cast-iron trunnions, balanced 
so as to be tilted easily by means of convenient 
hand levers for pouring the molten metal, the 
trunnions to be carried in cast-iron standards 
drilled for bolting to the deck; the casing to be 
lined with best quality fire brick and thoroughly 
insulated with asbestos, and to have properly pro- 

rtioned heating and combustion chambers. The 

eating chamber to contain a No. 70 standard 
crucible, securely set and supported. The top of 
casing to have a cast-iron cover plate bolted so 
as to be easily removable for reclining the fur- 
nace; to have an air expansion and heating 
chamber so arranged and connected with the oil 
burner that compressed air, at any ordinary pres- 
sure, is conveyed to it by piping, there to atomise 
and mix with the fuel oil which is fed to the 
burner, the burner to operate with any commercial 
grade of fuel oil, at about 25 lbs. pressure or over, 
furnished with the necessary piping, valves, and 
fittings of brass, ready for operating; the burner 
to be so connected that it may be operated con- 
tinuously while pouring, or the furnace tilted in 
any position, and of capacity to maintain tem- 
perature up to 5,000 deg. Fahr. in the heating 
chamber. The floor space required about 4 ft. 
square. Later vessels have their furnaces large to 
take a No. 150 crucible. 


The remainder of the equipment is stock 
material, carried by the navy yards, and obtained 
on requisition. To show the volume of work which 
is expected from a battleship foundry, the list 
below is the six months’ allowance of expendable 
stores : — 


Metal, Ingot or Pig. 
Pounds. 
Bronze scrap ... 
General Supplies. 
Pounds 

Facing, silica wash ... 50 
Facing, sea coal 5 
Facing, plumbago : 50 
Fluorspar = 50 
Limestone 50 
Parting ... 
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Pounds 
Sand carborundum 100 
Sand, Jersey 100 
Sand, coarse ... .. 500 
Sand, moulding 1,000 
Ganister, ground _... 1,600 
Molasses, gallons ies 5 
Wax tapers, boxes... 
Furnace bricks 20 


Although limited primarily to composition cast- 
ings with a capacity of some 200 lbs. at a single 
heat, the foundry of a battleship is very useful, 
and is kept busy most of the time. An enormous 
amount of the metal in the thousand and one 
machines aboard a battleship is of brass or bronze, 
and the breakage of some small part is a daily 


occurrence. 
Tackling Urgent Repairs. 


If no spare is available to replace the 
broken part, and it is needed immediately, a 
pattern is made and a heat got ready regardless of 
the time of day or night. The shops may be 
turned to any time, if necessary. The general 
practice of the navy is when something breaks 
fix it. 

On the new aeroplane carriers ‘‘ Saratoga ’’ and 
‘*Lexington,’’ which are being converted from 
the battle cruisers of the same names, a departure 
from the usual oil-fired crucibles has been made. 

The vessels have a flying deck covering their 
entire length and width, except for a small portion 
where the stack and navigating platforms come 
through. Thus it is impossible to put the foundry 
on the top side where it may be ventilated easily. 
For this reason, and because there was plenty of 
generator capacity on board, it was decided to 
install electric furnaces for melting non-ferrous 
alloys and steel. After studying the various 
equipments offered for the purpose, a 200-lb. rock- 
ing furnace, made by the Detroit Electric Furnace 
Company, Detroit, was selected. 

The furnace equipment consists essentially of a 
cylindrical furnace shell assembled on two ring 
tracks which are set on roller bearings. During a 
heating operation a rocking motion of the furnace 
is set up by means of a motor mounted on the 
furnace base, operating a drive shaft through a 
worm gear. An automatic reversing switch is 
located on the furnace base. Positive and nega- 
tive carbon electrodes enter the furnace chamber 
at opposite ends of the cylinder at the axis of 
rotation. Provision is made for hand-feed of the 
electrodes. 

The furnace shell is approximately 2 ft. 6 in. 
dia. by 2 ft. 6 in. long. Overall length of furnace 
with electrodes in place is about 5 ft. 9 in., and 
overall height from the deck about 4 ft. 

The method of obtaining current supply for this 
furnace is rather interesting. The turbo-generators 
on the vessel for supplying light and power for the 
auxiliaries are direct-current machines, generat- 
ing 240 volts. As the furnace is built for alternat- 
ing current, the direct current must be trans- 
formed. This is done as follows: Three 50 kilo- 
volt-ampere motor generators are installed on the 
vessel which supply 220 volt, 3-phase 60-cycle alter- 
nating current for use with induction motor sub- 
mersible pumps. These three alternating current 
generators are connected to a common bus, and 
the current from one phase is used for the fur- 
nace. It goes first to a single-phase 60-kilowatt 
transformer where the current is stepped down to 
about 90 volts. This 90-volt single-phase current 
is led through a switch to the electrodes of the 
furnace. The rocking motor is }-h.p., 220- 
volt, 3-phase current for which is obtained from 
the common bus of the motor generators. 

Although this furnace is intended primarily for 
the melting of non-ferrous metal, it also may be 
used for melting steel by using a separate furnace 
shell which is to be provided. 

The rocking motion of the shell is said to assure 
a perfect mixing of the metals in the alloy, which 
prevents the heavier metals from sinking to the 
bottom of the melt, while preventing at the same 
time the volatilisation of the lighter metals. 

By the use of the electric furnace the following 
advantages are obtained over the oil-fired type of 
furnace: Smoke and gases are eliminated; no 
fuel to handle; rate of production increased; 
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metallic losses reduced; greater economy through- 
out obtained; complete control of the character- 
istics of the alloy possible at all times. 

Submarine tenders, such as the ‘ Holland,’’ 
which is now under construction at the navy yard, 
Puget Sound, Wash., have equipment identical 
with that put on battleships. 

The two new destroyer tenders, the ‘* Dobbin ”’ 
and the ‘‘ Whitney,’’ now almost completed at the 
navy yards, Philadelphia and Boston, respectively, 
have more elaborate installations. Their specificu- 
tions call for the following foundry apparatus :— 

One 1}-ton cupola with electric-driven blower. 

Two marine oil-burning tilting crucible furnaces 
to take No. 70 crucibles. 

One portable core oven 51 x 36 x 36 in. 

Lifting tongs, pouring shanks, hand ladle, bull 
ladle, riddles, rammers, slicks, etc. 

Six 12 x 16 x 6in. cast-iron flasks. 

Six 18 x 24 x10-in. cast-iron flasks. 

Work bench, sand trough, scrap metal bins, tool 
locker, racks, fuel oil tanks, etc. 

The list of articles cast in the foundries of these 
vessels covers an extremely wide range, although, 
as can be gathered from the list of equipment, none 
of the castings are very large. Such things as grate 
bars, piston rings for pumps and engines, cross 
head brasses, cooking range lids, air separators, 
mushroom anchors, airport covers, gears of all 
sizes, pump plungers, valve seats and valves, 
cylinder heads, fuel oil burner parts, are only a 
few items from a list which might be extended 
indefinitely. 

The cost of many of these items is high because 
they are made in small quantities, but when a 
vessel is unable to run a necessary piece of 
machinery until broken parts are replaced, the 
cost must be assumed. On the other hand, work 
can be turned out completed in a surprisingly 
short time, due to the fact that all of the shops 
are close together and under the supervision of a 
single officer, who may route the work as he 
desires. Thus a certain urgent piece of work may 
be run right through the pattern shop, foundry 
and machine shop with no interruption if it is 
deemed necessary to get the broken machine in 
operation in a short space of time. 

Repair ships have larger foundry equipment 
than any vessels described in this article. The 
‘* Medusa,”’ the first repair ship to be built as 
such, has probably the largest foundry on any 
vessel afloat. 


England after Five Years of Peace. 


An American View. 

The virtue of that old adage of Robert Burns, 
‘* to see oursels as ithers see us,’’ may be realised 
by a perusal of some first-hand observations made 
by Mr. E. J. Menren (vice-president of the 
McGraw-Hill Company), after a week’s sojourn in 
London, and published in his own journal, 
‘‘Chemical and Metallurgical Engineering.’’ He 
writes in part as follows :— 

The war is past history in America, but current 
history in Great Britain. . . . The war is only a yester- 
day with her, and the consequences are still sharp 
upon her. I do not mean that she is discouraged; 
that word has no place in the British vocabulary, nor 
has the state of mind it indicates any place in British 
consciousness. But the burdens that weigh her, the 
obstacles still to be overcome, are fully appreciated 
and are a stock subject of discussion with all her 
thinking men. To enumerate some of the troubling 
factors :— 

There is still large unemployment, though the amount 
is lessening. 

There is marked depression in the “ engineerin 
trades,’’ as they are called—shipbuilding, machine-too 
building, and the metal-fabricating industries gener- 
ally. In construction there are few large projects in 
hand, though there are a few that, after long delay, 
now seem likely to be taken in hand. 

A new Housing Bil], that will again dip heavily into 
the national and into local government treasuries— 
and increase, accordingly, national and local tax 
burdens—is before Parliament. 

The income-tax rate on even small incomes is 4s 6d. 


per £ sterling, or 225 per cent. The super-taxes are 
very heavy. 
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The Continental problem is acute, and the conse 
quent uncertainty, the upset exchanges, the diminished 
purchasing power, curtail British export markets. 

Finally, the never-ending exchange of views with 
their Continental war Allies on German reparations 
keeps before the British people constantly the fact that 
peace, though declared five years ago, is not yet here. 
There is cessation of military activity; there is not 
that accord which is peace in actuality. 

That the consciousness of the international element 
in these difficulties is ever present with the thinking 
Britisher was strikingly demonstrated at the great 
Advertising Convention held at the British Empire Ex- 
hibition. There were delegates from every country, 
though the United States sent the largest representa- 
tion, 1,700 (including the ladies). At this great 
Convention man after man emphasised the distressed 
position of Europe, and expressed the hope that out of 
the international discussions now under way in London, 
and participated in by the United States, there may 
come that peaceful adjustment for which Europe has 
been longing since that wonderful November 11, 1918. 

In private conversation one gets an even more serious 
picture of England’s difficulties, for there the talk turns 
to social conditions. Briefly, the burden of these con- 
versations can be reduced to just this: that the 
altruistic promises of war times and the coddling of 
politicians have taken from the mass of British workers 
a sense of responsibility for their own welfare and 
led them to expect the Government to take care of 
them. Thrice, indeed, was the statement made to me, 
and in separate conversations, that there was a grow- 
ing opinion, fostered by Socialist agitators and politi- 
cians, that if the people would have the babies the 
Government would do all else. 

The worst of the difficuity is that no one seems to 
have any hope for early improvement. The politician— 
not the statesman—is the ruler of the day, and, as with 
us, he does not hesitate to sell the public treasury in 
order to advance his personal interests. 

Withal, though, it should be repeated that the Eng- 
lishman is not discouraged. He has lived through a 
lot. He hopes that he will live through this trying 
period, and that a better day will come. His way 
is not our way. We would think that his more or 
less complacent attitude might be fatal. He believes 
that the situation will turn out all right; we would 
fear that it would turn out all wrong unless vigorously 
handled. (One recalls our Unemployment Conference 
of some years ago.) We, I hope, would turn, so lo 
as possible, to private measures of relief. The British 
have turned to the Government. The difficulties, of 
course, were very great; the amount of unemployment, 
for example, quite large. Possibly with similar condi- 
tions we would have been forced to a similar solution, 
but I am inclined to believe that the British tap the 
national treasury with less hesitation than we. The 
actual war, let us recall in possible explanation, lasted 
twice as long for them as for us. 

But though our methods might differ from those 
of the British we cannot withhold our admiration of 
their sterling qualities. Similar conditions would put 
us in a panicky condition. They go on hanging out 
their sign ‘‘ Business as usual,’ confident that 
eventually all will be well. 

Looking back on their long and brilliant history, we, 
too, can feel confident that somehow the Briton will 
come out on top. Trial and difficulty develop stamina 
and character. They are developing them right now 
in business circles. In the wage-earning classes the 
tendency is in the opposite direction. Eventually, 
under the example of conscientious leaders, even that 
tide should change. 


Mr. Wotviay, President of the British Empire Steel 
Corporation, has sent Tetters to the shareholders seek- 
ing authorisation for an issue of $15,000,000 for the 
purpose of retiring 5 per cent. first mortgage bonds 
to clear up the floating liabilities of the company, 
due to capital expenditure, and to provide for future 
improvements. 


THE DEADLOCK IN the building trade was brought 
to an end on the 22nd ult., when a settlement was 
reached, the terms of which provide that the wages of 
all craftsmen and labourers be advanced one-halfpennv 
per hour, such increased rate to be stabilised until 
February 1, 1926. The said rate to come into opera- 
tion immediately on resumption of work. Towns which 
have received one penny and upwards by upgrading 
since September 26, 1923, to receive the above advance 
of one-halfpenny as and from October 1, 1924. As 
regards working hours, these in the summer shall be 
463 per week, as and from the commencement of official 
summer time, 1925. A joint committee of 12 members 
is to be appointed by the employers and a similar 
number by the operatives be set up to consider the 
question of lost time. 
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The Metallurgy of Aluminium —Ill. 


By F. A. Livermore. 


PROPERTIES. 


Commercial aluminium seldom, if ever, 
chemically pure, and therefore displays properties 
varying with the amount and characteristic pro- 
perties of the impurities present, and so it must 
clearly be understood that all data in connection 
with the properties of aluminium in these articles 
refer to the chemically pure metal, and not to 
the commercial product unless specifically stated. 
Pure aluminium is used where the requirement is 
not extraordinary mechanical stability but strong 
resistance to chemical influences. 

Besides the common impurities of commercial 
aluminium—iron and silicon—various other impuri- 
ties are incorporated which generally become 
associated through accidental sources in manufac- 
ture; for instance some of the first aluminium 
made by Deville on analysis showed to contain a 
large percentage of copper coming from the copper 
boats which he used in his experiments. Metal 
made later by Deville contained zinc, which was 
found to come from zine muffles which he used for 
the reduction ; later still aluminium was manufac- 
tured in the presence of lead through the agency 
of sodium. The result was that lead and sodium 
appeared on analysis and so on; each impurity dis- 
playing a distinct modification of the physical pro- 
perties of the metal. Carbon dissolves in alu- 
minium in the form of Al,C, and materially modi- 
fies its properties; silicon in aluminium seems to be 
closely analogous to carbon in iron; these facts 
tend to familiarise iron with aluminium. M. 
Dumal, after extensive experiments found that the 
metal contained occluded gases. He subjected 
aluminium in a vacuum to a gradual increasing 
temperature up to the softening point of porce- 
lain and continued exhausting until all the gases 
were withdrawn. From 200 grammes of aluminium 
he obtained 89.5 c.c. of gas measured at 17 deg. 
and 755 mm. pressure. The analysis of the gases 
showed them to consist of 88 c.c. of hydrogen and 
1,5 ¢.c. carbonic acid; carbonic oxide nitrogen and 
exygen being absent. 

Richards observed that on passing sulphuretted 
hydrogen into the molten metal for about twenty 
minutes some aluminium sulphide was formed, 
whilst the metal appeared to absorb the gas. On 
pouring he found the molten mass ran very slug- 
gishly, with a thick edge, but on the point of 
solidification the gas was expelled so actively that 
a crackling sound could be heard several feet 
away, and from the odour of the gas expelled it 
seemed probable that a good proportion was sul- 
phuretted hydrogen, although free hydrogen may 
have been present. 


Physical Properties. 

Colour.—The colour of aluminium is white with 
a faint tinge of blue, whilst freshly cut surfaces 
emit a beautiful lustre. A fresh fracture of com- 
mercial aluminium shows bluish tint, at first almost 
imperceptible, but after exposure deepens, and 


Taste Properties of Aluminium 
Compared with other Metals. 


Wt. per | Volume | 
Metal. Spec. cub. ft. | perlb. vt. |Rel. Sp.Gr. 
Gravity. Ibs. in cub. ft. | (Al=1.) 
Al 2.58 166.6 0.00625 1.000 
Se. 6.72 420. 0.00238 2.625 
Zn. 7.12 437. 0.00229 2.793 
Fe. 7.23 451. 0.00222 2.824 
7.29 455. 0.00220 2.848 
Steel .. 8.0 499. 0.00200 3.125 
Se 8.8 537. 0.00186 3.437 
9.82 613. 0.00163 3.830 
Ag. .. 10.20 | 654. 0.00153 4.000 
11.36 709. 9.00141 4.438 
| 13.60 | 849. 0.00118 5.312 
19.40 1150. 0.00087 7.578 
21.50 1344. 0.00074 8.410 


with it appears the faintest suspicion of a yellow 
tint: the colour depends upon the nature and 
amount of impurities present. 

Specific Gravity.—The most striking property is 


the specific gravity, which varies with the treat- 
ment to which it is subjected between 2.58 to 2.74. 
Very careful determinations of the specific gravity 
were made by Mallet. He used pure aluminium, 
and obtained as 2 mean of numerous observations 
2.58 at 4 deg. C. but these have been proved to be 
on the low side. Deville states that rolling, ham- 
mering or otherwise working aluminium increases 
its density; he states that metal with a specific 
gravity of 2.56 had this increased to 2.69 by roll- 
ing, but lowered again to 2.65 by annealing and 
quenching. The specific gravity of aluminium and, 
in consequence its extreme lightness, which can 
be seen feet the appended table of comparisons 
(Table III), forms the physical property upon 
which its present and future usefulness mainly 
rests. 

Fracture.—Aluminium fractures unevenly dis- 
playing a rough, close, semi-fused fibrous struc- 
ture. Crystalline structures are known to exist 
when the alloy contains 95 to 98 per cent. of alu- 
minium and the rest of some hardening element. 
By cooling aluminium slowly under certain condi- 
tions a structure of the rhombohedral system can 
be obtained; working the metal materially in- 
creases its fibrousness, the section of a bar of good 
metal looking very much the same as that of a 
low carbon steel. 

Hardness.—From Mohr’s scale of hardness alu- 
minium is written at about 2.5; that is, a little 
harder than can be scratched by the nail. 

Tenacity.—The tensile strength is about 6 to 7 
tons per sq. in., although in the form of wire it 
may reach between 15 tons and 30 tons depending 
upon its fineness. Taking the tensile strength of 
the metal in relation to its weight, it shows a high 
mechanical value; from Table IV that taking the 
strength of aluminium in relation to its weight, it 
possesses a mechanical value about equal to that 
of steel of 35 tons per sq. in. tensile strength. 


Taste IV.—Relative Strength of Aluminiwm. 


Length of a 

Wt. of 1 Max. stress | bar able to 

cub. ft. in | tons per | support its 
wt. 


Ibs. sq. in. 
“ast iron .. 444 7.3 6 5.351 
Bronze... 255 16.0 9.893 
Wrought iro 480 22.3 15.000 
Steel ar 490 35.0 23.040 
Aluminium 168 12.0 23.040 


Sonorousness.—This is a very curious property 
which aluminium shows the more the purer it is; a 
bar of it suspended from a wire and struck, gives 
out a high clear note, well sustained and some- 
thing like that produced from glass or porcelain. 
Faraday noticed that the sounds given out by an 
aluminium bar are not limited to a single tone with 
its corresponding upper tones, but the harmonic 
blending of the two different tones audible, one in 
the longitudinal and one in the transverse direc- 
tion. This is probably the reason why an alu- 
minium bell, cast after the usual pattern, has such 
a peculiar tone; undoubtedly this difficulty will be 
removed when the proper shape has been deter- 
mined. On account of its sonorousness and ex- 
treme lightness aluminium is well adapted for 
wind instruments, drums, etc., especially for bands 
where the weight of the instrument to be carried 
is of consideration, 

Malleability.—Aluminium stands third in order 
of malleability of the metals, gold and silver coming 
before it. It is most malleable at a temperature 
of from 100 deg. to 150 deg. C., when it can be 
readily hammered, rolled or shaped, but for cold 
working it must be frequently annealed, otherwise 
it will be split up. Richards states that it can be 
beaten out with intermediate annealing operations 
to a thickness of 0.000638 millimetres, which com- 
pares very favourably with that of gold or silver 
leaf. 

Thermal Expansion.—Fizeau gives as the co- 
efficient of linear expansion of aluminium 
0.00001234 in the cast state, and 0.00000627 in the 
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crystallised condition for 1 deg. C. rise in tem- 
perature. 

Specific Heat.—Aluminium has a high specific 
heat of 0.21. 

Conductivity.—Aluminium stands high among 
metallic conductors. Its thermal conductivity is 
0.51, as compared with iron 0.11; because of this 
property it is gradually replacing iron and steel 
used for pistons in internal combustion engines. 
The conductivity is about 60 per cent. that of 
silver, but traces of impurities considerably lower 
it, and that is why the alloys show a much lower 
figure than the one representing the pure metal. 
It has a high electrical conductivity, which is 
about 60 per cent. of that of copper for equal 
volume or 500 per cent. for equal weight. 


CHEMICAL PROPERTIES. 
Action of Atmosphere. 

On first thoughts, it may appear surprising that 
the metal is able to exist at all in a moist atmo- 
sphere, because of its strong affinity for oxygen. 
However, in spite of this affinity for oxygen, the 
atmosphere has practically no action on the metal 
below its melting point, which is no doubt very 
surprising. When subject to very moist air, or 
immersed in boiling water, the surface of the metal 
assumes a dull appearance due to the formation 
of a transparent superficial film or coat of oxide; 
this film protects the metal from further action. 
Dr. Rosenhain, in one of his lectures before the 
Royal Society of Arts, states that the presence of 
this protective film on the surface of aluminium 
can demonstrated by the effects which arise 
when the film is removed. He said when alu- 
minium is exposed to the action of water, or even 
a moist atmosphere, in such a way that the sur- 
face is constantly or frequently subjected to fric- 
tion or abrasion, the frequent removal of the sur- 
face film leads to rapid corrosion. The surface film 
can be, however, broken in another way. If alu- 
minium is amalgamated by rubbing its surface 
with a mercury salt, e.g., mercuric chloride, with 
pressure, the surface film of oxide is destroyed and 
a moss-like growth of aluminium hydroxide arises. 
The explanation of the phenomenon is usually 
given that, although the protective layer of oxide 
is formed at the amalgamated parts, the coating 
does not adhere on account of its liquidous state 
and so the process of oxidation proceeds. The 
protection from corrosion is important, should the 
metal be exposed to the action of water, particu- 
larly sea-water; this is successfully ensured by 
coating the metal with organic compounds, such as 
varnish or bitwminous paint, providing the ingre- 
dients of such varnish or paint have no corroding 
action with aluminium. 


Goldschmit Process or the Alumino-Thermic Process. 

When aluminium powder is mixed with various 
metallic oxides, i.e., manganese, chromium, ura- 
nium, iron, etc., and heated to a fairly high tem- 
perature, a reaction at once begins and a tempera- 
ture of about 3,000 deg. C. is often attained with 
the reduction of the oxides to the metallic state. 
Take, for instance, pyrites. The mixture of alu- 
minium powder and iron sulphide is ignited by a 
piece of magnesium wire to start the reaction. A 
temperature of 3,000 to 3,500 deg. C. is attained 
when the aluminium (displaying a strong electro- 
positive property) reduces the pyrites to metallic 
iron and its self to aluminium sulphide. This 
important reaction forms the basis of the well- 
known Thermit welding processes of to-day. 

Also in the production of steel, as in many other 
metallurgical processes, aluminium is introduced as 
a reducing and cleansing agent; just before cast- 
ing, regarded mondially, large amounts are used 
for this purpose. 

Reaction with Common Acids. 

Aluminium dissolves slowly in cold dilute hydro- 
chloric acid, but rapidly in hot, when aluminium 
chloride and hydrogen are the products. Diluted 
sulphuric acid has very little action in the cold; 
and even contact with a foreign metal, as with 
zinc, does not help the solution of the metal. Con- 
centrated acid dissolves it fairly rapidly with the 
help of heat, forming aluminium sulphate and 
evolving sulphurous acid gas (SO,). Nitric acid, 
weak or concentrated, has practically no action at 
ordinary temperatures, but proceeds very slowly 
when boiled; the formation of the oxide coating 
renders it passive and practically insoluble. 
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Acetic Acid.—Weak acetic acid acts on alu- 
minium in the same way as sulphuric acid. 

Reaction with Alkalies.—Caustie alkali readily 
dissolve aluminium forming potassium or sodium 
aluminates, with the evolution of hydrogen. 

2Al + 6KOH = 2Al (OK), + 3H,. 

It is interesting to know that the fused caustic 
alkali does not attack the metal even when raised 
to a red heat. Solution of ammonium salts have 
only a slight action on this metal. 


Death of Well-Known Foundryman. 


We regret to announce the death of Mr. Robert 
Buchanan, which took place on August 27 at his 
home, 35, Thornhill Road, Handsworth, Bir- 
mingham. 

The deceased gentleman was the founder, and 
the first President of Institute of British Foundry- 
men. The foundry trade of Great Britain owes 
much to the work and example of Mr. Buchanan. 
His efforts demonstrated that it was possible for 
an apprentice moulder, by dint of hard work and 
evening study, to acquire an intense knowledge of 
the chemistry and physics underlying foundry 
practice to such an extent that his views were 
treated with respect by men handling cast iron 
throughout the world. 7 


THe Late Mr. Rosert BvucHanan. 


Mr. Buchanan served his apprenticeship as a 
moulder with John Ure & Company, ironfounders, 
Dumbarton, Scotland. This firm specialised in 
castings for marine engines, but also did a con- 
siderable amount of jobbing work. When his 
apprenticeship finished he had further experience 
in the foundry of the Barrow Shipbuilding Com- 
pany, Barrow-in-Furness. After further experi- 
ence as manager of foundries in Glasgow and the 
East of Scotland, he went to W. & T. Avery, 
Limited, Soho Foundry, Birmingham, about 26 
years ago. Whilst there he carried out many 
experiments with cupolas, and the columns of THE 
Founpry Trape Journat form a continuous record 
of his work. For a number of years he has been 
foundry expert with Hall & Pickles, Limited, of 
Manchester, pig-iron and steel merchants. Mr. 
Buchanan, in addition to his activities in cornec- 
tion with the Institute of British Foundrymen, 
was also a prominent member of various com- 
mittees of the British Cast Iron Research Asso- 
ciation and the British Engineering Standards 
Association. He was a Fellow and Medallist of 
the Royal Society of Arts and a past-President of 
the Staffordshire Iron and Steel Institute. 

His career is an outstanding example of the 
possibilities in front of every apprentice entering 
the foundry trade, and his place on the various 
committees on which he sat will be extremely diffi- 
cult, if not impossible, adequately to fill. 
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Metallurgical Control in the Iron Foundry. 


By J. A. Holden. 


It has been stated more than once that foundry 
iron is such peculiar material that metallurgical 
control cannot be successful. The basis of this 
contention is not difficult to find, for as a rule it 
is illustrated with some anomalous result obtained 
by melting irons upon the basis of their composi- 
tions as disclosed by ordinary chemical analysis. 
On the other hand, the fracture method has proved 
erratic, because it often happens that cupola- 
melting causes a radical alteration in the fracture, 

Referring for a moment to the virgin pig-iron, 
bearing in mind the complexity of the metal, par- 
ticularly its susceptibility to the velocity of cool- 
ing, and reflecting upon the effect of the variable 
climatic conditions upon pig-iron cast into open 
beds, we must conclude that the empirical method 
of judging by the fracture cannot be anything but 
unreliable. 

As cast iron is so easily influenced by the melting 
conditions, it is obvious that chemical composi- 
tion of the raw pig-iron will not always provide 
satisfactory control, and therefore additional tests 
must be made. In large foundries it is not very 
difficult to devise methods which will ensure um- 
formity, but it is not, however, so easy to decide 
beforehand the characteristics of a satisfactory 
mixture. In some cases very special tests will be 
necessary ; for example, in making castings where 
low eddy-current losses are required, a metal will 
have to be produced with a very high electrical- 
resistance, and this will involve special test bars 
for the electrical tests. High-silicon, low-carbon 
irons for acid-resisting wear will necessitate regu- 
lar corrosion tests, and so on. Many other 
examples could be cited. Leaving these for the 
moment and considering simpler requirements, we 
will deal firstly with a demand for light castings, 
machinable at a very rapid rate and with only a 
fair strength. 

Controlling Light Castings. 

In the foundry it will be assumed there are 
available several brands of No. 3 iron, together 
with good scrap. Before attempting to use any of 
the iron, each consignment is carefully sampled, 
taking 60 lbs. or so from every truck. After care- 
fully drilling and avoiding contamination, each 
sample is melted in a 56-lb. crucible (coke fired), 


. therefore further castings will be preferably made 


from A,”’ 2 cwt.; 1 ewt.; “C,” 2 cwt.; 
and scrap, 5 ewt. As a result of the initial melts, 
the specification for the particular castings is 
drawn up follows:—shrinkage on 12 in., 
0.150 in.; chill, 0.125 in.; silicon content, 1.9 to 
2.3 per cent.; and total carbon, not more than 
3.4 per cent. 

With regard to the composition items in the 
specification, the writer is of the opinion that a 
very high carbon-content and consequent high 
graphite is detrimental to clean machining, since 
the large graphite plates are torn out of the 
surface. 

Further tests (taken from actual practice) of the 
above mixture gave the following results cited in 
Table IT. 


TaBLe II.—Results from “ Keeps” test bars, fin. sq., 
light (easily machinable) castings. 


| Runs. 

| Ist | 2nd | 3rd | 4th 
C. Carbon rr 0.38 0.52 0.57 0.58 
Gr. Carbon... 3.03 2.80 2.81 2.64 
Silicon .. oa 2.54 2.35 2.21 2.02 
Sulphur SP 0.09 0.104 0.109 0.097 
Shrinkage 0.144” | 0.150” | 0.148”| 0.152” 
Chill ... 3/64” 5/64” 1/8” 3/32” 


In another foundry a similar kind of casting 
was required, but with pig-iron in the stock-yard, 
and no other iron could be secured. In this case 
it was not possible to melt the sample and secure 


Taste III.—Data for control in second foundry. 
| CC, G.C. | Si. | 8. | P. | Mn. 


No. 2 0.31 | 3.00 | 3.00 | 0.041 | 1.06 | 0.28 
No. 4 0.64 | 2.80 | 1.36 | 0.065 | 0.38 | 0.46 
Silicon iron Nil | 3.20 | 5.08 | 0.020! 1.40 | 0.31 


a shrinkage and chill test. Thus the composition 
of the iron was the only data available, and, as 
shown in Table IIT, two of the irons were not par- 
ticularly suitable for the work in hand. 


TasLe I.—Data for Control. 


Analyses. “ Keeps * Tests 4” Square Bars. 
Con- 
sign- C.C. - GC. Si. 8. P. Mn. Shrink- Chill. * 
ment. age. aid 
_ a. 0.57 3.25 2.26 0.052 1.23 0.51 0.158” 1/16” 
2 0.44 2.89 * 2.85 0.041 1.21 0.42 0.151” 1/16” 
“_ 1 0.22 3.22 2.57 0.049 0.97 0.30 0.152” 1/16” 
2 0.25 3.23 2.54 0.042 1.01 0.36 0.148” 1/16” 
3 0.33 3.21 2.21 0.048 0.98 0.47 0.151” 3/32” 
“— 1 0.19 2.97 3.10 0.047 1.58 0.82 0.148” 5/32” 
2 0.36 2.67 2.30 0.048 1.51 1.19 0.161” 3/16” 
3 0.25 2.73 2.44 0.052 1.56 0.84 0.146” 5/32” 


and a pair of Keep’s test bars is cast from each. 
In the meantime, the analyst proceeds with a 
chemical analysis. As a result of these activities, 
data of the order given in Table I is accumulated. 
If, for any reason, the Keep’s test bar shows a 
higher chill or a greater shrinkage than the general 
characteristics of the composition seem to imply, 
the chemist is notified that the iron has unusual 
melting properties, and a search for the special 
element may be helpful. Titanium, for example, 
will give the iron pronounced chilling properties, 
i.€., it prevents the decomposition of the iron- 
carbide, and thus hardens the iron. A few tenths 
per cent. of chromium will also raise the hardness. 

From the data in Table I it is decided that a 
trial run of the iron should be made with a charge 
consisting of ‘‘ A,’? 2} ewt.; ‘C,’’ 24 ewt.; and 
scrap, 5 ewt. The irons were all weighed from 
the first consignment. As a result of the first run 
it is found that the iron is rather too soft, and 


The charges and tests obtained are given in 
Table IV; because of the widely differing charac- 
teristics of the pig-irons, it was thought advisable 


TaBLe IV.—Results Obtained. 


| 1 2 | 3 

Combined carbon 0.67 0.51 0.70 
Graphitic carbon 2.55 2.67 2.48 
Silicon .. 2.11 2.48 , 2.25 
Sulphur .. 0.10 0.063 0.071 
Phosphorus _ 1.17 1.14 
Manganese 0.20 0.28 
Chill --| 0.145” 0.138” 0.150” 
Shrinkage ns 1/8” 3/32” 1/8” 
Charge— 

No. 2 iron ..| lewt. 2qrs. | lewt. 2qrs. | 2cwt. Oqrs. 

No. 4 iron ee 2qrs. 2qrs. 2qrs. 

Silicon iron .. 2qrs. 2qrs. 

Scrap ..| 3ewt. Ogrs. | 2ewt. 2qrs. | 2ewt. Oqrs. 
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to break the pig-iron into smaller pieces than 
usual, and also to weigh out in smaller charges. 


Heavy Castings. 

In the manufacture of large, strong, tough cast- 
ings the same method can be applied, but in this 
case, as the irons will necessarily be harder, the 
test bars will show wider variations in amount of 
shrinkage and in the depth of the chill. For this 
reason a larger test bar may be preferable, and it 
is not unusual to use them l-in. sq. In _ the 
example cited below (Table V), the bars used were, 
however, the same size as used on the lighter cast- 
ings, viz., 4-in. sq. 

In addition to the pig-iron, hard scraji was pur- 
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rather than as indicating an omission of an 
analytical method. The results of such investiga- 
tions would probably supply an explanation of some 
of the at present unexplained properties of pig- 
iron which are described as ‘‘ inherent.’? How- 
ever, in view of interest which may probably be 
aroused, the writer will deal with the estimation 
of titanium in a later article, when considering 
the subject of the estimation of nickel. —Yours, 
etc., H. H. 8. 


udging and Mixing Pig-Irons. 
To the Editor of Tae Founory Trape Jovrnat. 
S1tr,—While firmly of the opinion that mixing 


TaBLeE V.—Analyses of Tests from ‘* Keeps’? bars. 


| | Gay & P. Mn. | Shrinkage. Chill. 
“9* 0.79 2.75 0.99 0.098 0.587 0.69 0.161” 3” 
0.76 2.91 0.80 0.089 0.490 0.69 0.209” White. 
“E” ss 0.60 2.54 1.47 0.090 1.109 1.21 0.177 7” 
0.74 2.48 1.08 0.091 1.221 1.28 0.194 White. 
“RF” a5 0.74 2.73 1.36 0.076 0.35 0.63 0.153 3/16” 
Scrap (Bought) 0.82 2.67 0.61 0.115 0.25 0.65 0.233 White. 


chased, and this was included in the mixture, 
because in the foundry in question there was not 
sufhcient hard scrap available. 

Table V gives the analyees and the tests from 
the Keep’s bars of the raw material available, and 
Table VI gives the results obtained from the mix- 
tures melted for the castings. 


TaBLe VI.—Results from Melting Tests. 


Test No. | 1 | 2 | 3 
Combined carbon , .| 1.45 2.24 1.66 
Graphitic carbon --| 2.02 1.17 1.80 
Silicon .. wh 1.034 1.13 1.08 
Sulphur .. 0.137 0.126 0.121 
Shrinkage col 0.182” 0.180” 
Charge in ewts.— | 

D. 3} 5 5 
4 44 
Bought scrap .. 4 3 
Foundry scrap - 5 5 5 


It is sometimes averred that the pig-irons are so 
variable that there is bound to be a wide variation 
in similar charges. To test this point, the author 
remembers a series of test bars that were taken 
during the blowing of 8 tons of iron. The test 
bars consisted of a pair of Keep’s bars (cast in 


pig-iron by analysis is the best available methed, 
T realise its limitations, and am convinced that, 
however small be the number of laboratories turn- 
ing out accurate routine analyses, the number 
grading accurately by composition is smaller. 

In view of the interest taken in this question, I 
should like to bring forward two points which have 
not, to my knowledge, been dealt with—at least, 
in the present discussion. 

Does Mr. Young believe that when he takes a 
number of pigs from a truck (and it is imprac- 
ticable to take more than four per ten tons) and 
drills them to form one sample, that this sample 
is representative of the whole consignment? Were 
every pig in the truck tested separately and the 
average taken, would this agree with the analysis 
of the sample? I think not. Does not this diffi- 
culty, together with the test-bar problem, render 
any attempt at the production of castings to an 
exact analysis futile, and in consequence fas- 
tidiously accurate analysis unnecessary? 

Again, assuming that Mr. Young mixes accord- 
ing to the five principal variants, viz., carbon, 
silicon, manganese, sulphur and phosphorus, how 
does he arrive at the exact proportions of different 
irons for his charge? Does he patiently try dif- 
ferent combinations until he hits on one that gives 
him the composition he requires, or has he some 


TaBLeE VII.—Results obtained during manufacture of 8 tons of Castings. 


Test Bars. | No. 1. | No. 2. | No. 3. | No. 4. | No. 5. | No. 6. 
Stage when cast 15 ewt. 40 cwt. 75 ewt 95 cwt. 120 cwt. 150 ewt. 
Combined carbon = ra 0.68 0.68 0.65 0.737 0.68 0.68 
Graphitic carbon “* és 2.80 2.84 2.80 2.80 2.81 2.81 
Silicon on va 1.46 1.46 1.46 1.46 1.46 1.50 
Manganese an me 0.70 0.69 0.70 0.69 0.69 0.68 
Sulphur ie an va 0.082 0.085 0.085 0.09 0.088 0.088 
Phosphorus .. 0.78 0.83 4.78 0.88 0.80 0.82 
Shrinkage .. ae 0.158” 0.158” 0.158” 0.158” 0.157” 0.157” 


chills), which were afterwards analysed. From the 
results obtained ‘(see Table VII) it is clear that 
uniformity was secured. 


Correspondence. 
[We accept no responsibility for the statements made 
o1 the opinions expressed by our correspondents. } 


The Analysis of Grey Iron Foundry Alloys. 

To the Editor of Tue Founpry Trape JourRNat. 

S1x,—Referring to your footnote to Number 3 
of the above series of articles, THe Founpry 
Trave Journat, August 21, p. 166, column 2, the 
writer’s view is that the estimation of titanium in 
pig or cast iron is of little concern to the average 
foundryman at: present, because so little is known 
of the effects of this element upon cast iron; it is 
therefore questionable whether the recommenda- 
tion to make a test for titanium at the end of 
each silicon estimation would be worth the extra 
time required. 

I am tempted to read your note in the sense 
of indicating the direction for a valuable series 
of investigations as to the effects of titanium upon 
cast iron, or to arouse interest in this direction, 


method of solving equations in five unknowns? 
Perhaps, after telling us why, Mr. Young will tell 
us how?—Yours, etc., Novo.” 


Library Conference. 


A Conference on Bureaux of Information and 
‘* Special ’’ Libraries is to be held at High Leigh, 
‘Hoddesdon, Hertfordshire, from September 5 to 8. 
It has been organised by Dr. R. S. Hutton and 
Mr. J. G. Pearce, respectively directors of the 
British Non-Ferrous Metals Research Association 
and the British Cast Iron Research Association. 


WE REGRET TO announce that Mr. H. G. Sommer- 
field, of Charterhouse Chambers, Charterhouse Square, 
London, the honorary secretary of the London Branch 
of the Institute of British Foundrymen, is confined to 
his home with pneumonia, and will not return to 
business for another three or four weeks. In the 
meantime, Mr. R. J. Shaw, of 41, Dorset Road, South 
Ealing, London, W.5, has temporarily taken over 
his secretarial duties. 
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Company News. 


Scottish Iron & Steel Company, Limited.—Dividend 
on preference for the half-year ended June last. 

D. Davis & Sons, Limited.—Interim dividend of 3 
per cent., less tax, on 6 per cent. preference shares 
for half-year. 

Dalmellington tron Company, Limited.—Final divi- 
dend of 1s. per share on ordinary, making 7} per 
cent. for the year, tax free. 

North British Locomotive Company, Limited.— 
Dividend of 24 per cent. on preference, less tax, to 
June 30—that is at the rate of 5 per cent. per annum, 
less tax. 

Pinchin Johnson & Company, Limited.—Interim divi- 
dend of 8 per cent, (actual) on the ordinary, as com- 
pared with 6 per cent. (actual) for the corresponding 
period of 1923. 

WwW. B. M. Wilson & Company, Limited.—Capital 
£1,000 in £1 shares. Engineers. Directors: W. B. M. 
Wilson, 60, King’s Road, Edmonton, London, N.18, 
and B. R. Brewster. 

William Smith & Company (Widnes), Limited.— 
Capital £4,000 in 4,000 shares of £1 each. Engineers. 
Director: G. R. Smith, Wilmere, Stuart Avenue, 
Hunts Cross, Liverpool. 

Orion Foundry Company, Limited, 14. Soapery 
Street, West Gorton, Manchester.—Capital £1,000 in 
£1 shares. Directors: S. H. C. Smith, W. E. W. 
Millington and C. S. Youatt. 

“Brightside Foundry and Engineering Company, 
Limited.—Profit, £2,058; brought forward, £643; 
transferred from reserve, £5,000; available, £7,702; 
dividend of 5 per cent. on ordinary, tax free; carried 
forward, £452. 

Hawthorn, Leslie & Company, Limited.—Dividend, 
6 per cent. on ordinary, less tax. This, together 
with the interim at the rate of 4 per cent. per annum 
paid in March, makes a total dividend of 5 per cent., 
less tax, for the year, the same as last year. 

Broken Hill Proprietary Company, Limited.—The 
72nd report of the company states that a fact 
worthy of notice is that the year ended May 31, 
1924, was the first financial year since the estab- 
lishment of the steel works with continuity of opera- 
tions in all departments. During previous years the 
works were not closed by disputes between the 
company and its employees, but among shipping. 
coal or transport workers. Overlapping legislation 
relating to State and Federal Arbitration Courts 
continues to impose serious difficulties on the com- 
pany’s operations. The Courts were being continu- 
ously approached by the unions in the kes that 
i er concessions would result.. Oversea compe- 
tition remained acute, but it was hoped re-establish- 
ment of the European position would result in 
greater demand for iron and steel and diminish 
the tendency to dump materials into Australia. 
The total production of pig-iron from three furnaces 
was 306,258 tons; open-hearth steel furnaces, 284,669 
tons. Various improvements introduced into the roll- 
ing mills have increased their total capacity to such 
an extent that it is becoming increasingly difficult to 
produce sufficient steel in the existing seven open- 
hearth furnaces, and probably in the near future pro- 
vision will need to be made for an additional number 
of furnaces. The Broken Hill Proprietary By-Pro- 
ducts Company, formed to acquire the tar distilla- 
tion plant of De Merics, had a successful year, and 
is also handling blast-furnace slag for road-making, 
etc. The Broken Hill Proprietary Collieries Com- 
pany was formed to develop coal-bearing land secured 
in the Maitland district, and commencement has been 
made with this work. The Australian Wire Rope 
Works is now erecting plant near the steel works, 
which is expected to operate towards the end of 
1924. The net profit for the year ended May 31 is 
£279,339, after providing £156,154 for ordinary de- 
preciation and £142,964 special depreciation and 
£121,546 debenture interest. The directors restored 
to reserve £100,000 which was last year trans- 
ferred to appropriation account; the reserve fund is 
now £1,500,000. The last dividend paid, i.e., for the 
year 1921, was 114 per cent. 


_ Iv 1s REPoRTED that two large German shipbuild- 
ing firms, Blohm & Voss, of Hamburg, and the Vulkan, 
of Stettin, are negotiating with Mr. McGilligan, Free 
State Minister of Commerce, for the formation of an 
Irish-German company to establish Queenstown as a 
shipbuilding competitor with Belfast. 

Newton, CuamBers & Company, Lourtep, Sheffield, 
are arranging for their employees, numbering about 
6,000, to visit the British Empire Exhibition. Two 
parties of approximately 600 each went last week and 
the week before, and the remainder are going in parties 
of a similar size at the end of next month. 
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Contracts Open. 


Alton, near Cheadle, September 15.—Laying and 
jointing of about 54 ‘mfies of 4-in., 3-in., and 2-in. 
cast-iron mains, together with valves, hydrants and 
chambers, for the Cheadle R.D.C. Messrs. Willcox 
& Raikes, 63, Temple Row, Birmingham, (Fee, £5 5s., 
returnable.) 

Eccles, September 8.—Supply and fitting suction 
and delivery cast-iron pipes, for the Sewage Disposal 
Committee. Mr. T. S. Picton, borough engineer and 
surveyor, Town Hall, Eccles. (Fee, £1 1s., return- 
able. 

tn near Swindon, September 9.—About 200 
yards of cast-iron water main, for the Wiltshire County 
Council. Mr. T. Walker, county architect, County 
Offices, Trowbridge. 

London, S.W., September 9.—(1) Two four-wheeled 
goods brake vans (I.R.C.A. standard type E.1), two 
bogie rail wagons (I.R.C.A. standard type bd. 1). 
nine four-wheeled explosives vans (I.R.C.A. standard 
type X), broad gauge; (2) seven bogie carriage under- 
frames (I.R.C.A. standard type), three four-wheeled 
underframes, nine four-wheeled brake van underframes 
(I.R.C.A. standard type Me/1), metre gauge, for the 
Madras and Southern Mahratta Railway Company, 
Limited, 25, Buckingham Palace Road, Westminster. 
S.W. (Fee, £1 1s., non-returnable.) 

Madras, December 10.—Centrifugal pumps driven by 
oil engines, pipes and accessories, etc., for the North 
Mylapore and Langs Garden pumping stations, Madras. 
The Commissioner, Corporation of Madras, Ripon 
Buildings, Madras. (Fee, Rs. 7, non-returnable.) 

Edinburgh, September 8.—One motor-driven circn- 
lating water pump, complete with operating switch- 
gear valves and pipework; one motor-driven multi- 
stage boiler-feed pump, complete with operating switch- 
gear; and one electric locomotive coaling grab crane, 
complete with grab and trailing cable, for the Porto- 
bello generating station. Mr. E. Seddon, interim engi- 
neer and manager, Dewar Place, Edinburgh. (Fee, 
£1 1s., returnable.) 

Newmarket, September 10.—Supply and erection, 
complete with brickwork, forced draft and _ soot 
blowers, etc., of a new Babcock & Wilcox water-tube 
boiler, for the U.D.C. Mr. W. H. Eley, Godolphin 
House, Newmarket. 


Improvement in Cast Iron Ingot Moulds for 


Bronze.* 


During the production by cold rolling of large 
amounts of bronze strip containing 3.5 per cent. 
of tin and 1.5 per cent. of zinc, which was required 
with a good finish, it was found that an appreci- 
able percentage was defective, due to scaly metal 
and other surface defects. 

From an examination of the ingots and ingot 
moulds and by following selected ingots through 
the rolling mills it was found that the defects were 
due to raised fins on the surfaces of the ingots. 
formed by the cracks in the cast-iron moulds. 

Experimental moulds were made from a hema- 
tite iron of the same composition as that in 
general use in the foundry, from a special hema- 
tite iron with rather lower sulphur and phosphorus 
and from a semi-steel containing 20 per cent. of 
steel scrap and of the composition :— 


Graphitic carbon 2.47 per cent. 


Combined carbon ... 0.79 me 
Silicon 
Manganese ... 0.96 
Phosphorus... 0.046 


The mould dressing in all cases consisted of oil 
with graphite dusted on to the surface, 

Both lots of the cast iron experimental moulds 
commenced to crack transversely at the fourteenth 
cast, and the typical defects were produced in the 
strip, but no cracks could be distinguished in the 
semi-steel moulds at the one hundred and twenty- 
fifth cast. When the adherent graphite coating 
was removed from the semi-steel moulds after the 
one hundred and twenty-fifth cast very small 
transverse cracks were visible, but these had been 
completely covered by the dressing, and had not 
affected the surfaces of the ingots, which were 
very smooth and produced strip which was prac- 
tically free from surface defects. 


* This note of an investigation recently carried out in the 


Research Department at the Roval Arsenal, Woolwich, is 
contained in the B.C.I.R.A. Bulletin for June. 
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Trade Talk. 


Tue Farkink Iron Company, Limirep, are about to 
erect a new grinding mill at their works at an 
estimated cost of £3,500. 

Rk. H. Loncpotnam & Company, disposal 
agents, have taken new offices at 22, Northumberland 
Avenue, London, W.C.2. Their telegraphic address 
is: Ahraychel, Westrand, London. 

THE PARTNERSHIP heretofore subsisting between 
Messrs. E. Latham and P. Harrison, civil engineers, 
%, Victoria Street, London, 8.W., under the style of 
Carey & Latham, has been dissolved. Mr. E. Latham 
will continue. 

EarRLe’s & ENGINEERING Company, 
Limirep, has secured a contract to build four new 
steamers for trading on the Canadian lakes. The 
ships have to be delivered at St. Lawrence early next 
year, and work will be commenced immediately. 

FIVE PERSONS were injured last week, one of whom 
has since died, in an explosion at an iron foundry, 
Groveland Road, Tipton, belonging to Messrs. Thomas 
Dudley, Limited. The explosion occurred in the black- 
ing and drying shed, where a gas stove suddenly burst. 

Vickers & INTERNATIONAL COMBUSTION ENGINEER- 
ING, Limirep, of Africa House, Kingsway, London, 
W.C.2, have received an order for a complete pul- 
verised fuel installation for the power station of the 
county borough of Derby. It is the fifth large order 
for Lopulco plant which has been placed within a 
few months in this country. 

JOHN SPENCER AND Sons, LIMITED, have closed down 
their Newburn steelworks owing tw the depression in 
trade, and the situation is made more acute in the 
neighbourhood as two large collieries in the area have 
also closed down and thrown out of work nearly 2,000 
miners. The steelworkers’ representatives have made 
a suggestion to the Ministry of Labour that the £1,000 
in doles which they are receiving weekly be paid to 
help the firm and keep them at work. The manage- 
ment consider it is a principle which might well be 
adopted in industry. 

Tse TENDER of Sir Robert McAlpine & Sons, of 
Pall Mall, has been accepted by the Colonial Office for 
constructing Takoradi Harbour, on the West Coast of 
Africa. The value of the contract is said to be about 
£1,700.000. They will carry out the original scheme 
at Takoradi Harbour as revised by Messrs. Rendel, 
Palmer and Tritton, civil and consulting engineers. 
The harbour works will accommodate three vessels, 
one at a low water. The quay sides will be equipped 
with plant and machinery capable of handling daily 
3,000 tons of manganese ores. The total cost of the 
scheme is estimated at about £2,500,000. 

AUTOMATIC AND ELEcTRIC FuRNacES, LIMITED, Elec- 
furn Works, 173-175, Farringdon Road, London, 
E.C.1, inform us that in order to meet the increasing 
demand for large-size Wild-Barfield patent electric fur- 
naces, with internal heaters, they have made arrange- 
ments whereby all such furnaces above 25 kw. wil] in 
future be designed in conjunction with the Electric 
Furnace Company, Limited, of 17, Victoria Street, 
London, S.W.1, and supplied by them. Arrange- 
ments have also been made with George J. Hagan 
Company, of Pittsburg, U.S.A., who have constructed 
a large number of electric resistance furnaces up to 
350 kw. capacity. for the use of their drawings and 
information, so that the best British and American 
practice will be incorporated in the designs. Messrs. 
Automatic & Limited, will continue 
the manufacture and sale of Wild-Barfield automatic 
hardening furnaces, with magnetic detector, and in- 
ternally-heated type of furnaces up to 25 kw. capacity. 

THE APPLICATION PuT forward by the Belfast District 
Committee of the Shipbuilding and Engineering Trades 
Federation for an advance of 20s. a week was discussed 
last Friday at a conference between representatives of 
Harland & Wolff and Workman, Clark & Company, 
and delegates from the various affiliated trades, Mr. 
William Boyd, managing director of Messrs. Workman, 
Clark & Company presiding. This application was 
quite apart from the national award reached as the 
result of arbitration in England, the Belfast yards 
being outside the federated area, and therefore not 
bound by any decisions reached in that area. The 
trades representatives took exception to the action 
of the firms in applying the firet principle of the 
national award, which provides for an increase of 7s. 
a week in two instalments, one of 3s. in June and the 
remaining 4s. in September. The firms’ representatives 
intimated that the 20s. advance could not be granted, 
and ultimately they renewed the offer of the terms of 
the national] award of 7s., the second portion to be put 
into operation as provided for in September. On the 
instructions from their respective executives, the dele- 
gates of several trades inquired whether the firms for 
the future intended to abide by national decisions and 
agreements. The reply was in the nature of an inti- 
mation that the yards would remain as at present, f.e., 
non-federated, and that the policy of local negotiations 
was preferable to national. 
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A SHEFFIELD IRONFOUNDER'S suggestion for construc- 
ting houses from cast-iron plates is said to be in- 
teresting the Ministry of Health. The idea is that. 
semi-detached houses should be built of these plates 
at a cost of £550 for the two, excluding the cost of land 
and drainage. Mr. J. A. Potter, of Attercliffe, Shef- 
field, and of the Tenter Foundry Company, Limited, 
Rotherham, who is responsible for the idea, says that 
if his proposals were adopted by the Munistry of 
Health, and only 50,000 houses erected, 1,250,000 
tons of iron would be required. He pointed out 
that as a weathering substance iron was _ prefer- 
able to steel, the corrosion due to our climate being 
very much less. Any danger from _ contraction 
or expansion was avoided because, not only was the 
degree of expansion half that of steel, but the plates 
intended to be employed were specially designed 
to minimise any variation. The exterior wall of the 
house, besides being a cavity wall, would be 54 inches 
thick, so that proper ventilation would be assured, and 
also exceptional dryness. 

A DECISION OF far-reaching importance to trade 
unionists was reached by the Court of Referees under 
the Insurance Act at a recent sitting of the 
Rotherham Employment Exchange. In connection 
with the strike of steel workers employed by Messrs. 
Steel, Peech & Tozer, Limited, Seetan. the Park- 
gate Iron & Steel Company, Limited, Parkgate, and 
Messrs. S. Fox & Company, Limited, Stocksbridge, 
unemployment benefit had been applied for under the 
amended Act, which came into force on August 1, 
and the chief insurance officer, to whom the claims 
were referred, having rejected them, the Court of 
Referees were appealed to. The decisive point was 
whether any agreement existed between the three 
firms concerned and the several unions whose members 
were on strike. The men contended that the three 
firms were not paying the recognised district rate of 
wages. The application was the first to be made 
under Clause 4, Sub-Section 1, of the Unemployment 
Insurance (No. 2) Act, 1924. The proceedings were 
held in private, and subsequently the decision was 
announced to the effect that the Court of Referees was 
of opinion that the claims for unemployment benefit in 
respect to the unions and members thereof, who were 
parties to the agreement and arrangement entered into 
with Messrs. Steel, Peech & Tozer, Limited, and 
Messrs. the Parkgate Iron & Steel Company, Limited, 
and dated September 17, 1920, and also with the 
Enginemen and Firemen’s Union, and dated September, 
1917, and January 25, 1918, and which, at the time of 
the dispute, were in existence, are entitled to receive 
unemployment benefit under Section 4 (1) of the Act 
of 1924. They were also of opinion that the members 
of the National Union of General and Municipal 
Workers, who were parties to the agreement known as 
the Grey Booklet, and dated July 1, 1921, were not 
entitled to unemployment benefit, as they are bound 
by the terms of the agreement therein referred to. 

he decision is subject to appeal. 


— 


Personal. 


Mr. S. R. Mripeiey, of Messrs. Midgley & Son, 
Ltd., alloy mineral merchants, of Sheffield, has been 
appointed agent for the North of England for Messrs. 
Chalas & Sons, of London, agents for ferro-manganese. 

Mr. F. C. A. H. Lanrsperry has been appointed 
managing director of Messrs. William Jessop & Sons, 
Limited. Mr. Lantsberry is a graduate of the Man- 
chester University, and with Dr. Rosenhain is the 
joint author of the ninth report to the Alloys Research 
Committee of the Institution of Mechanical Engineers. 

Wills. 

PatuisTeR, W., of Wayn Riggs, Humshaugh, 

Northumberland, managing director of 

Taylor, Pallister & Company, Limited, 

Hamitton, J., of Ardchattan, Cambuslang, 

N.B., formerly of Motherwell, N.B., late 

manager for David Colville & Sons, 

Limited, at Clyde Bridge Engineering 

J. M., M.Inst.C.E., of Pescot, 

Longfield, Kent, formerly of Millbank 

House, Westminster, S.W., a member 

for many years of the British Engineer- 

ing Standards Sectional Committee on 

£11,243 
Mason, T., of Glasgow, contractor, chairman 

of Messrs. Hurst, Nelson & Company, 

Limited, the Scottish Tube Company, 

Limited, and director of Messrs. Fleming 

& Ferguson, Limited, Sir William Arrol 

& Company, Limited, and others ...... £138,129 


WE REGRET TO announce that Mr. Matt Riddell, a 
past president of the Institute of British Foundrymen, 
is again confined to his home, and that it will be 
some little time before he can resume his business 
activities. 
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MACNAB CO. 


Tabor Patent Portable Combination 
* Shockless” Jarring Roll-over and 
Pattern-Drawing 


MOULDING MACHINE. 


BRITISH BUILT 
Special Features and Advantages. 


Sand jar rammed by “ Shockless ” device—Tabor 
Patent—without shock to the machine or 
surrounding moulds. 


* Machine not restricted to use of one size 
moulding box—any size can be used up to 
load capacity of machine. 


Good surface castings. 
Pattern plates can be changed instantly without 


unfastening mechanism so that comparatively 
small quantities can be made economically. 


Perfectly straight draw ensured by mechanical 
guides of large surface to prevent wear and 
retain accuracy, 


All moulds jar rammed in a few seconds and 
thoroughly uniform in density, ensuring mini- 


Box and Mould—after being Rammed— mum quantity of defective castings and less 
in position of being Rolled over. blow holes. 


“All operations other than sand filling are completed 
in two minutes for any size of work within capacity 
of machine. To realise what this means, compare 
your present wage cost for the same work !” 


CAPACITY. 


* Size of Straight 
SIZE | Moulding Pattern | rolled over at 
Box. Draft. 80lbs. pressure. 


18 in. wide. 
18 36 in. long. Sin. 450 lbs. 
12 in. deep. 


24 in. wide. 


24 | 48in. long. 10 in. 800 lbs, The Finished Mould—showing Pattern 
15 in. deep. 


after being drawn, 


We make various models and sizes for all types of machine 
moulding, according to class of work and numbers. 


SEND US DRAWINGS OF YOUR WORK FOR SPECIFIC EXPERT ADVICE, 
ACCORDING TO YOUR CONDITIONS AND QUANTITIES. 


56/8, EAGLE ST., SOUTHAMPTON ROW, 
\ITENHAM. LONDON, N.17. LONDON, W. - 1. Code; Westera Union. 
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IRON AND STEEL MARKETS. 


Pig-iron. 


MIDDLESBROUGH.—Re-opening last week after 
the usual annual Tees-side holiday, the Cleveland iron 
market was numerously attended, but, as far as actual 
business was concerned, there seems little change in 
the position of the industry, the home demand remain- 
ing mactive, while the export section, although slightly 
improved on the month’s returns of shipments, is still 
much below the average for the season. Still, a good 
many consumers must now be practically bare of 
ow and, with prices in the neighbourhood of their 
present level, the early autumn should bring along a 
period of replenishment. In the meantime the tone 
on ’Change, while perhaps a little less depressed, is 
still dull and weak. Quite recently makers were ask- 
ing 84s. for the standard No. 3 G.M.B. quality, but 
one or two sales have been effected at as low as 83s., 
and later about 83s. 6d. per ton appeared to be an 
average figure. No. 1 is scarcer, but the demand for 
it is very limited, and the quotation runs about 
88s. 6d. to 89s. per ton. No. 4 foundry is in the 
neighbourhood of 82s. 6d., and No. 4 forge 81s. 6d. 
per ton. 

There is as yet no improvement in the hematite 
trade, which continues very inactive. Recent reduc- 
tions in price have had no effect upon demand, and 
it would seem questionable as to how long the big 
margin between hematite and No. 3 foundry can_be 
maintained. At last week’s market makers were offer- 
ing mixed numbers at 92s. 6d. per ton, and probably 
a slight concession could be effected for a fair parcel, 
but sellers generally were not disposed to cut the price 
any further. The premium for the No. 1 quality 
remains at 6d. per ton. On the North-West Coast 
conditions are somewhat similar to those above out- 
lined, quotations remaining at last week’s figures. 


LANCASHIRE.—Though a little more buying of 
foundry pig is reported in the local market, there are 
as yet no signs of a general revival of interest on the 
part of consumers, but this can hardly be expected 
until the autumn is further advanced. With regard 
to current prices, up to 95s. per ton delivered in Man- 
chester is now quoted, although it is still easy to buy 
at 94s., and me sane at 93s. 6d., per ton. These prices 
are for Derbyshire No. 3, but the Northamptonshire 
and Lincolnshire brands cost about the same in Man- 
chester. 


THE MIDLANDS.—Business in foundry pig in this 
area is still somewhat unequal, some of the larger con- 
sumers keeping out of the market, contending that 
still lower prices will operate before long. Current 
quotations rule as follow:—Derbyshire No. 3 foundry, 
85s. to 87s. 6d.; Staffordshire No. 3 foundry, 87s. 6d. 
to 90s.; Northants No. 3 foundry, 82s. to 85s. 


SCOTLAND.—Market movements in this district 
during the past week have been few and unimportant, 
the price of No. 3 Scotch foundry pig remaining un- 
changed at 92s. 6d. per ton. é depression in all 
sections of this market is very acute, and unfor- 
tunately, whilst there are slight hopes of betterment, 
there is really no tangible basis to substantiate them, 
at least in the near future. There is very little busi- 
ness passing in Middlesbrough iron. 


Finished Iron. 


Business in all sections of the finished material 
departments continues depressed, most of the works 
operating at only partial capacity, or remaining idle 
since the holidays. Specifications are of a miscel- 
laneous nature, and lack bulk, but even so are eagerly 
sought after. There are now so many purposes for 
which steel is being used instead of iron that the 
latter material is at a discount. The makers of crown 
and nut and bolt iron also have to stand the brunt 
of the Continental competition, and iron from this 
source, quite good enough for ordinary purposes, is 
being offered at £8 per ton delivered here, against the 
local figure of £12 15s. for crown and £12 for bolt 
quality. The only redeeming feature is the compara- 
tively good demand for marked bars, which are still 
quoted at £15 per ton, f.o.t. makers’ works. 


Steel. 


Little improvement in the general position of the 
steel industry can- be observed at present, business 
being restricted both in British and Continental 
material, owing to the accumulation of stocks and a 
lack of demand for finished material. Tinplate bars 
are unchanged at £8 Qs. per ton less the usual rebate 
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of 7s. 6d. Belgian billets are obtainable at 
£6 12s. 6d. to £6 15s. delivered the Midlands, and 
blooms are £6 5s. for the same destination. Ferro- 
manganese has undergone little further change since 
last week, the recent. fall of 30s. making the price 
fairly steady at £13 10s. per ton, with prices for 
export nominal. American producers have been reduc- 
ing prices also. The market is quiet. The tinplate 
trade remains about the same. The demand is 
moderate, and at the moment orders are rather diffi- 
cult to obtain. Plants are fairly well placed for 
orders, but. would be glad of specifications. 


Scrap. 


The various markets for this class of material con- 
tinue abnormally quiet, the etagnation general 
throughout the several industries supplied having 
restricted demand almost to a vanishing point. Quoting 
Lancashire as an example, the cast scrap market is 
dull and neglected, although lately there has been a 
little more disposition to buy pig-iron—or, so some 
people say. *rices for cast-scrap are kept fairly 
steady round about 85s. per ton, delivered, foy ordi- 
nary machinery quality, although it can hardly be 
said that none has been sold below that figure. There 
are dealers in Manchester who still hold out for 90s., 
but this is usually for special lots ‘of ‘“‘ textile” 
scrap. It must be remembered that pig-iron is from 
2s. 6d. to 3s. 6d. per ton cheaper since the above 
prices were first current for scrap. 


Metals. 


Copper.—Conditions in the standard copper market 
of late have disclosed a somewhat irregular tendency, 
values having been subject to fluctuations, which, 
though unimportant in extent, suggest a lack of firm- 
ness and an absence of general buying interest. The 
position, however, appears to be sound, there being 
a good demand for supplies, though with the present 
state of the market any considerable volume of buying 
or selling immediately affects prices. Consumers, of 
course, are fairly well stocked, there having been con- 
siderable purchases lately, and until these stocks have 
been disposed of it seems unlikely that prices will 
vary either up or down to any serious extent. Current 
quotations :—Cash.: Thursday, £63 2s. 6d.; Friday, 
£63 2s. 6d.; Monday, £63 17s. 6d.; Tuesday, 
£63 15s.; Wednesday, £63 17s. 6d. 

Three months: Thursday, £64 2s. 6d.; Friday, 
£64; Monday, £64 15s.; Tuesday, £64 15s.; Wed- 
nesday, £64 17s. 6d. 

Tin.—After evidencing a drooping tendency early in 
the weex, values of standard tin later developed a 
firmer tone and continue at fairly steady _ levels. 
American buying is, however, slow in developing. but 
that it cannot be much longer delayed seems to be 
the general opinion. A good feature of the market 
recently is held to be that there is steady selling in 
the East, and the Federated Malay States control 
stocks have been nearly distributed. This surplus is 
said to be getting into the hands of speculators, and 
the market depends upon them, Current quotations :—- 

Cash: Thursday, £254 5s.; Friday, £254; Mon- 
day. £258 5s.; Tuesday, £260 15s.; Wednesday. 
£258 12s. 6d. 

Three months : Thursday, £255; Friday, £254 10s. ; 
Monday, £258 17s. 6d.; Tuesday, £261 10s.; Wed- 
nesday, £259 10s. 

Spelter.—The market for this metal has remained 
fairly active with only slight fluctuations in values. 
due to speculative operations. According to Messrs. 
The Metal Traders, Limited, purchasing seems mainly 
for American interests, as there is not at the moment 
any great activity on the part of our home consumers. 
Current quotations : — Ordinary : Thursday, 
£33 2s. 6d.; Friday. £33 5s.; Monday, £33 3s. 9d.; 
Tuesday, £33 5s.; Wednesday, £33 5s. 

Lead.—Business in soft foreign pig continues quiet, 
with values irregular. London arrivals include 535 
tons in London from Spain and 300 tons from 
America, a similar tonnage from the States has arrived 
in Liverpool, while Manchester has received 100 tons 
from Mexico and 18 tons from Belgium. Current 
quotations :—Soft foreign (prompt): Thursday, 
£32 17s. 6d.; Friday. £32 12s. 6d.: Monday, 
£33 56.; Tuesday, £33 7s. 6d.; Wednesday, 
£33 7s. 6d. 


British Empire Steel Corporation._A cable from 
Ottawa states that the President of the British Empire 
Steel Corporation has circularised the shareholders 
seeking authorisation for an issue of $15,000,000 for 
the purpose of redeeming 5 per cent. first-mortgage 
bonds to clear up the floating liabilities of the Com- 
pany, due to capital expenditure and to provide fo 
future improvements. 


UM 


